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The Editor is always glad to receive for examination illustrated 
articies on subjects of timely interest. If the pecteee are 
sharp, the articles short, and the facts authentic, the contributions 
will receive special attention Accepted articles will be paid for 
at regular space rates. 


CLOSE OF THE ST. LOUIS FAIR. 

The Exposition at St. Louis which was opened to the 
public with an attendance for the first day of about 
180,000 was brought to a close on December 1, with a 
record closing day 
was marked by ceremonies expressive of the debt which 
the Exposition owes to the executive ability and enthu- 
siasm of its president, the final addresses being deliv- 
ered in the Plaza St. and at the foot of the 
Louisiana Purchase Monument, where seven months 
ago the Exposition was formally declared to be opened. 
The Exposition buildings were closed at four o'clock 
in the afternoon, and at midnight the splendid illumina- 
tions of Festival Hall and the Cascades slowly faded 
out for the last time, leaving this, the largest, most 
ambitious of the great international expositions, a mat- 
ter of history. 

Interest naturally centers at this time in the finances 
of this great undertaking, and according to a statement 
ot the secretary the project, since its inception, has 
cost about $22,000,000 to the Exposition Company, 
while the several States and Territories have expended 


of over 200,000 admissions. The 


Louis 


a total. of $9,000,000. There were 18,500,000 admissions 
and the receipts reach a total of about $10,000,000, 
which is made up of admissions and concession royal- 
ties. It was announced that when a few current ac- 
counts have been paid, most of the $1,000,000 in hand 


will have been consumed, leaving only a small amount 
for the stockholders. From the amount of 
collected, it is estimated that 
aires must have taken in at least $10,000,000. The en- 
tire cost of the whole fair, including the various con- 
cessions, is estimated at about $50,000,000. With the 
bringing to a close of one more of these colossal expo- 
sitions, the question will be asked again as to whether 
they pay. From the figures given above it is evident 
that financially they do not; but everyone who has visit- 
ed this fair and taken note of the character and behavior 
of the multitudes that streamed through the various 
Exposition palaces, will surely give it as his impartial 
conclusion that as a great educative force, whose influ- 
ence is much wider than can be measured in turnstile 
statistics, the last of the world’s fairs must, in a broad 
sense, have been a profitable undertaking. One of the 
most instructive agencies in that dissemination of 
Knowledge and information which an exposition is 
designed to afford is the local correspondence of the 
various papers; and as evidence of what may be accom 
plished in this way, we refer to the pages of the 
Scientiric AMERICAN and the SurrLeMENT during the 


royalties 
the various concession- 


past seven months, in which can be found what’is prac- * ‘ 


tically a complete résume of the most valuable features 
in the architecture and exhibits of the Exposition. It 
is impossible to estimate how many millions have 
looked at the Exposition through the eyes of the press; 
but it may safely be said that the 18,500,000 registered 
at the gates represent but a fraction of the people who, 
not merely in America, but throughout the world, have 
by this means been made familiar with the buildings 
and exhibits of the Louisiana Purchase Exposition. 
—_———_-—_——-—- > +o+ o> _____—__ 
BALDWIN AND SANTOS-DUMONT. 

It is refreshing to meet with an enthusiast who takes 
such a common-sense and dispassionate view of his art 
as does the aeronaut, Mr. Baldwin, whose work at the 
St. Louis Exposition gives him the same standing among 
experimentalists in the dirigible balloon in this coun- 
try as is held by Santos-Dumont in France. During a 
recent visit to this office, Mr. Baldwin paid a high 
tribute to the Brazilian aeronaut, stating that. in his 
opinion, no one man had done so much to place the 
airship on a practicable 
and he 


basis as the young Brazilian: 
that the failure 
of Santos-Dumont to appear at the World's Fair contest 
was due to any other cause than the malicious act of 
it was his opinion that, 


took occasion to scout the idea 


some fealous or crazy fanatic. 
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had the balloon not been willfully damaged, Santos- 
Dumont would undoubtedly have been one of the con- 
testants and would have added very largely to the in- 
terest of the aeronautical programme. This testimony 
from the man who, as events proved, would have been 
his most active competitor, will be taken at its full 
significance. 

It was Mr. Baldwin’s opinion that the many failures 
of inventors of airships of the dirigible-balloon type 
are largely due to their lack of aeronautical experience 
“in the air.” He himself is an old gymnast, and he 
attributes much of his own success to the art of balanc- 
ing acquired in years of work on the tight rope. In 
the successful aeronaut there must be a certain amount 
of what might be called the instinct of equilibrium. 
This will enable him to almost anticipate the sudden 
lurches and deviations, and apply that instant correc- 
tion which is necessary for successful navigation. Al- 
though all his work has been done with the gas-balloon 
type, Baldwin believes that the ultimate successful 
airship will be of the aeroplane type, and will be 
framed, driven, and balanced on the same principles 
that govern the flight of birds. He frankly admits that 
the’ dirigible balloon will never have a commercial 
value; but he believes that, in its perfected condition, 
it will come to be recognized as one of the most attrac- 
tive forms of sport, taking its place with the yacht and 
the automobile. Incidentally, it should be mentioned 
that Baldwin compares the pleasure of sailing in his 
airship with that experienced in holding the wheel 
of a sailing yacht, the response to the slightest changes 
of the rudder being immediate and proportionate. Al- 
though he was the most successful competitor at St. 
Louis, he is so firmly convinced that the future of 
human flight lies in the direction of the aeroplane, that 
he has already directed his attention to this type, the 
practical possibilities of which were shown by the suc- 
cessful flight of the Wright brothers not many months 
ago. 
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DEATH OF A FAMOUS YACHT DESIGNER. 

One of the best tributes to the late G. L. Watson, the 
foremost yacht designer in Great Britain, is the wide- 
spread interest and regret which his death has aroused 
on this side of the Atlantic. His claim upon American 
interest is two-fold. In the first place, of the various 
naval architects who have designed racing yachts to 
compete for the “America” cup, he was unquestionably 
the most successful; for, although none of his yachts 
succeeded in winning the cup, there were two of them, 
“Valkyrie Il.” and “Shamrock II.” that showed such 
excellent qualities as to render the successful defense 
of the cup’ uncertain until the last race of each series 
To a more limited class of Americans Mr. 
Watson was well known and highly esteemed for his 
handsome and successful steam yachts, many of which 
fiy the flags of our leading yacht clubs. At a time 
when yacht designing was still largely a matter of 
rule-of-thumb, Mr. Watson, who was a trained engi- 
neer, began to apply to yacht designing those scientific 
principles upon which yacht designing is now almost 
entirely conducted. That he was right was proved by 
his early successes. His most noted yacht was the 
cutter “Britannia,” which did such good work in 
English waters against our own “Navaho” and “Vigi- 
lant.” With Mr. Watson gone, the prospects of an- 
other competition for the “America” cup, at least in the 
near future, are very remote. Mr. Fife, the designer 
of the last cup challenger, has absolutely refused to 
build a fourth “Shamrock;" and there are no indica- 
that among the younger naval architects in 
Great Britain there is any coming man who can suc- 
cessfully compete with our own designers in the con- 
struction of an extreme, high-powered racing craft. 

_ —e+ Oem” 
STEEL TRACKWAY ON STREETS. 

The steel trackway which was laid a few years ago 
on Murray Street, in New York city, has been removed 
to make way for a pavement of wooden blocks; but it 
will be unfortunate if this fact is allowed to raise any 
doubts as'to the value of steel trackway, provided it is 
used under conditions suitable to its operation. In the 
present case, the track consisted of a pair of 12-inch 
channels, laid with their flanges below the surface and 
with upper face flush with the roadway. The channels 
were supported on broken stone which rested on a 
macadamized bottom that was surfaced with gravel. 
The location of this track and the peculiar circum- 
stances surrounding it were altogether unfavorable 
to a test of its good qualities. In the first place, it was 
only about 400 feet in length, and it was laid on a 
street, one side of which was almost constantly encum- 
bered by trucks that were engaged in loading or un- 
loading from the adjoining buildings. This forced the 
traffic to the opposite side of the street, and rendered 
it often more convenient for a truckman to use the 
cobblestone surface than the smoother-running steel 
trackway. There is not the slightest question that 
the reduction in traction resistance when a loaded 
truck was being pulled up the Murray Street hill on 
the trackway was very much less than if the same load 
were hauled on the rough granite pavement. With the 
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repaving of the street with wood, the difference in 
traction resistance was, of course, greatly reduced, 
and no doubt the authorities acted wisely in not re- 
laying the steel track. 

We have always considered that the province for the 
steel track for highways was to be found in country 
districts, where the local material for road-building 
was poor and the difficulty of maintaining a surface 
suitable to heavy traffic was great. The system should 
prove particularly valuable on long hills and, indeed, 
a suggestion of its utility is found in the fact that 
on the old coaching roads in Europe, stone paved 
trackways were sometimes laid on steep hills on which 
the traffic was heavy, with a view to reducing tractive 
resistance. 


_— 
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METEOROLOGICAL OBSERVATORIES AT SEA. 

At the St. Petersburg meeting of the International 
Commission on Scientific Aeronautics, reports were re- 
ceived of progress in a new field which, in the opinion 
of the commission, will in future attract much attention. 

At the first meeting of the commission in Strasburg, 
in 1898, Prof. Rotch, director.of the Blue Hill Observa- 
tory, near Boston, pointed out the pressing need of 
observations of the higher strata of the atmosphere 
over the ocean which covers two-thirds of the globe. 
Councilor Assmann, director of the Prussian aeronauti- 
cal observatory in Berlin, took up the idea, and his as- 
sistant, Prof. Berson, elaborated, with Rotch, the plan 
of an expedition to make observations on the Atlantic, 
but the plan was not carried out owing to lack of funds 
and the impossibility of securing a vessel. 

Prof. Hergesell, chief of the Alsace-Lorraine weather 
service, was the first to use kites to carry self-register- 
ing instruments aloft over the water. His first experi- 
ments, on the Lake of Constance in 1900, were fol 
lowed by some very successful ones made by Berson 
and Elias on a trip to the North Cape. 

Last year Teisserenc de Bort, well known through 
his extensive observations by means of kites and cap- 
tive balloons at Trappes, near Paris, erected an observa- 
tory at Viborg on the northern point of Jutland, a site 
virtually oceanic, though selected chiefly because it 
lies in a main track of atmospheric low pressures. 

But it was reserved for Prof. Hergesell to institute 
a series of systematic observations at sea. Last spring 
he succeeded in interesting Prince Albert of Monaco in 
the subject. In April, in the Mediterranean, 
kite ascensions were made with the aid of the deep-sea 
sounding apparatus on board the Prince’s yacht, and 
the following positive data were obtained: 

In anticyclones (high pressures) the vertical distri 
bution of temperature differed from the normal distri 
bution over land areas, but the data are not sufficient 
to establish the law of variation. The velocity of the 
wind decreased very rapidly with increasing elevation 
and an almost perfect calm was found at a height of a 
few hundred meters. In cyclones (low pressures) the 
conditions were found to be the same as on land. 

Off the Corsican coast regularly alternating land and 
sea breezes facilitated the ascensions, but here, also, a 
sudden lull was observed at a height of 200 meters. 
Off the northern point of Corsica atmospheric eddies 
caused the pull of the kite to fluctuate between 0 and 
80 kilogrammes and the kites were often carried away 
by gusts. 

The success of this experimental series induced the 
Prince of Monaco to equip his yacht with a complete 
kite-flying outfit and to undertake an Atlantic cruise 
in July. In the interim the yacht, with the Prince and 
Prof Hergesell aboard, visited the Kiel regatta, where 
the German Emperor became so greatly interested in 
the experiments that he had the “Hohenzollern” and the 
“Sleipner” equipped with kite-flying apparatus for their 
northern cruise. 

The Atlantic cruise of the “Alice,” the Prince of 
Monaco’s yacht, extended from the latitude of Oporto 
southwardly to the Canaries, and occupied four weeks. 
The kite frequently rose higher than 2,500 meters and 
once as high as 4,510 meters. After Hergesell’s depart- 
ure the Prince continued the experiments and attained 
a height of 6,000 meters. In the latitude of Gibraltar 
the trade-wind was observed as a uniform eddyless 
northeast wind of 6 or 7 meters per second, accom- 
panied by the characteristic trade-wind clouds, elongat- 
ed cumuli. Above 500 meters there was a sudden lull 
to two or three meters per second. The kite was al- 
lowed to lie upon the uniform lower wind as on a 
cushion while a great length of line was paid out- 
Then by hauling in rapidly the kite could be sent very 
high. The anti-trade which, according to earlier ob- 
servations at Teneriffe, blows strongly from the south- 
east at great elevations, was not found up to the 
height of 4,510 meters, but a slight easterly breeze re- 
placed the strong northeast wind observed below. 
In the moist lower strata the temperature was found 
to decrease by 0.5 deg. C. for each 100 meters of ascent. 
At a height of 500 meters a layer of almost uniform 
temperature, 1,100 meters thick, was met. Above this, 
egain, there was a decrease of 1 deg. C. for each 100 
meters rise. The relative humidity was found nearly 
constant at 75 to 80 per cent in the zone of the trades 
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whence it fell abruptly to a nearly constant value of 
about 30 per cent. 

These interesting results, of course, must be con- 
firmed and extended by further observations. As many 
ocean stations as possible should be established and 
connected with land stations by wireless telegraphy. 
In view of the cost, such stations are not likely soon 
to be too numerous. 

Regular observations on the Lake of Constance are, 
however, assured. Prof. Hergesell continues his exper- 
iments there on the days fixed upon for simultaneous 
international observations (usually the first Thursday 
of each month), and at his instigation the local and 
imperial governments have agreed to take up and ex- 
tend the work. 

But observations at sea are more important, and it 
is gratifying to note that the Hamburg-American and 
North German Lloyd companies have consented to per- 
mit kite observations to be taken, in future, aboard 
their vessels. A Spanish transatlantic line is said to 
have given similar permission. It is impossible to pre- 
dict the result of the extension of such observations 
over the ocean, but it seems certain that the basis of 
weather would be vastly improved 
thereby. 


“probabilities” 
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WILL “LIGHTWOOD” DISPLACE THE LONG-LEAF PINE 
IN TURPENTINE DISTILLATION ? 
BY THOMAS AKTHUR SMOOT. 

The days of the prestige of the long-leaf pine are 
gone. Time was when it was king in the South. Our 
geographies used to tell of the supremacy of North 
Carolina in the production of naval stores, whence 
came the name, “Tar Heel State.” The schoolboy was 
proud of the distinction, and little dreamed that only 
the appellation of his State would remain, while the 
pre-eminence for the products would soon be claimed 
by more southerly States in rapid succession. But 
such was the case. Not many years passed before 
South Carolina was first, then followed Georgia, while 
Florida is now chief in the production of “tar, pitch, 
and turpentine,” though the yearly output in Alabama, 
Louisiana, and Mississippi is large. Along with this 
receding line of the virgin long-leaf, rapidly drawing 
in about the Gulf of Mexico, the turpentine worker, 
with his squad of negro employes, is intimately linked. 
First he had his headquarters in Wilmington, then 
Charleston, later Savannah, while now his billheads 
bear the mark of Jacksonville. He has made money, 
this migratory man of the pine forests, but now he 
shakes his head sadly, saying, “It'll all soon be gone,” 
referring to the rosin upon which he is so dependent. 
The passing of this great industry, with its little army 
of hardy toilers, reminds us of the sad vanishing of 
the Indian tribes before the whites. The turpentine 
workers left behind them the blazed forests, whitening 
unto their death. Many died from being so unmerci- 
fully drained of their sap, others fell by the wood- 
man’s ax, all, in one way or another, melted away. 
Great areas of timbered lands have been bought up by 
the corporations, until now no considerable amount of 
pine forest remains in individual hands. These forests 
of timber have been, or are now being, literally mowed 
down by the woodman, and not many years after the 
turpentine man has been stopped by the Gulf, the lum- 
berman will be compelled to lay down his ax and 
saw on the same shores. 

What will the next generation do for lumber with 
which to build their houses? It does look as though 
some steps ought to be taken to protect our descend- 
ants against a timber, famine. Selfishly speaking, they 
will have to do as we have done—shift for themselves, 
and adjust themselves to such conditions as confront 
them. We, who are using the lumber from sapped 
trees now, are building houses that our fathers would 
have considered scarcely worth putting up. They used 
nothing but the best heart lumber, from the pure 
virgin pine. All is changed to-day, and the builder of 
a house is glad to get any sort of material, the white- 
streaked and knotty sorts being the order of the day. 
But when even the drained and exhausted long-leaf of 
to-day is gone, what? Why, the people will have to 
use the short-leaf, which will always abound in the 
Southern States. All that it requires, to be abundant, 
is to let it alone. Throw out an old field as worthless 
for farming purposes, and in twenty-five years you 
will have a short-leaf pine forest, which will make 
some kind of lumber. It will be white and soft and 
knotty, but our descendants will by that time have 
discovered paints and other preservatives that will pro- 
tect it, so that the world will go merrily on, in bliss- 
ful ignorance of the stately, handsome, and more de- 
sirable long-leaf that once was. 

‘The resinous products of the long-leaf pine, however, 
are what the outside world has been most interested in, 
and has most needed and used. Tar, pitch, and tur- 
pentine are necessary to the commercial world. Whence 
ean these necessities be supplied, when the trees that 
now furnish them are gone? The answer is, from the 
very stumps of the pine trees that once flourished, 
and from the lightwood knots and fat pine trunks that 
lie strewn all over the pine forests, or the areas where 
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once the forests grew. This lightwood will keep for an 
indefinite length of time, and as long as it lasts, the 
needs of the world for the commodities under discus- 
sion will be supplied. Throughout the Southern States, 
there is just springing up a new and most interesting 
industry—that of the extraction of the resinous sub- 
stances from this lightwood. Being in its incipiency, 
the industry has not yet gotten ‘the full confidence of 
the public, nor has it been developed to that state of 
perfection to which it will be brought with a few years 
of experience. 

The old process of making turpentine is well known, 
consisting in placing the crude.rosin.in a copper retort 
and evaporating it by slow fires. The vapors thus pro- 
duced, when collected in the condenser, form the pure 
commercial spirits turpentine, while tar and other 
valuable by-products are found in the residue. The 
new process of extracting these products from the 
lightwood itself consists in putting the wood, say two 
cords at a time, into a great iron retort, into which 
open several steam pipes. The steam is then injected 
into the retort, where, kept under a temperature of 
from 200 to 212 degrees, the fat pine gradually yields 
its resinous contents. These are all collected in a 
condenser, just as the vapors in the ordinary still. But 
the result is a heterogeneous mass, containing turpen- 
tine, tar, and the numerous by-products. In order to 
get the separate products, this whole mass is 
placed in a copper retort, similar to that used in dis 
tilling the pure rosin, and is evaporated in like man 
ner to it. The final products are wood spirits, turpen- 
tine, tar, and by-products almost too numerous to men- 
tion. These by-products deserve special notice. Sev- 
eral of them, the most abundant in quantity, are util- 
ized in mixing certain paints, in which there is no 
danger of marring the colors. A number of others are 
being used for medicinal purposes. The great difficulty 
in their use lies, not in the production of them, for it 
is well known that this hydrocarbon series may be car- 
ried on to an almost unlimited extent; but it is in their 
unstable nature that the trouble rests. What they are 
to-day, they may not be to-morrow. Notwithstanding 
this instability, they are being tightly bottled to pre- 
vent as far as possible their breaking up, and are being 
sold in considerable quantities by some factories. Fur- 
thermore, the most skilled chemists are constantly 
working toward methods of increasing their stability. 

It is quite natural that the introduction of the new 
by-products should be met with opposition. The turpen- 
tine was first attacked because of its yellow color. 
The lightwood factory’s chemist immediately went to 
work and discovered a means of making it clear. Next, 
it was claimed that the turpentine was little more 
than wood alcohol, but that idea was successfully 
routed. The present ground of attack is upon the 
asserted inferior specific gravity of the wood spirits 
turpentine, and this claim is now being vigorously 
assailed by the opposition. 

—»>+ + Se —- 
RADIO-ACTIVE MINERALS. 

Among the principal radio-active minerais may be 
mentioned thorite and orangite. Both of them have 
been examined by M. Curie. These two minerals are 
analogous as regards their chemical composition, but 
they are distinguished from each other by their ex- 
terior aspect and the different amounts of thorium 
which they contain. As to thorite, it is a hydrated sili- 
eate of thorium which contains about 60 per cent of 
oxide accompanied by a great number of bodies, among 
which are oxides of iron, manganese, calcium, uranium, 
magnesium, and lead, with potassium and sodium com- 
pounds and stannic acid. This mineral is obtained 
principally in the neighborhood of Brevig, Norway. 
In the natural state the thorite is found in the form 
of amorphous masses whose color varies from chestnut 
brown to blackish brown. It is found but rarely in 
the crystallized state; in this case it occurs in dode- 
cahedral crystals. In general the thorite which occurs 
in Norway has a resinous luster and a conchoidal frac- 
ture. When reduced to thin plates it is translucent 
and sometimes even transparent. Its density varies 
from 4.6 to 4.8 and its hardness is 4.5. The main char- 
acteristics which enable it to be distinguished are in 
the first place its color, then its density and hardness. 
Some additional tests are also needed. When heated, 
it gives off water vapor. On treating with hydrochloric 
acid it is attacked, and forms a jelly-like mass. Sul- 
phuric acid dissolves it when hot, even after calcina- 
tion. It is only fused with difficulty by the blowpipe. 
When melted in a borax drop at the end of a platinum 
wire it gives an orange-yellow mass which becomes 
grayish upon cooling. A little nitrate of potash added 
to the melted drop allows the ofcnge tint to remain 
even after coeling. It is in one of. the specimens found 
at Brevig that Berzelius discoveged thorium in 1828. 
Mme. Curie examined a great number of specimens of 
thorite. The following figures show the radio-activities 
of these different specimens, taking metallic uranium 
as unity. Uranium, 1.0; thorite from Lovo, Sweden, 
0.58; different thorites, 0.04, 0.13, 0.57, 0.62. These de- 
terminations were made with‘an electrometer method 
which is very precise. It consists in measuring the 
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current which passes in a condenser formed.of two 
plates, on the lower of which is placed the test sub- 
stance, 

The second mineral, orangite, is a variety of thorite. 
It always accompanies the latter, and it is also found 
at Brevig, Norway. However, its color is different. It 
is either orange-yellow or orange-brown. Its propor- 
tion of oxide of thorium varies from 70 to 75 per cent 
Its density is 5.4. The distinctive characteristics of 
this mineral are the same as for thorite. As the min- 
eral is richer in thorium it is also more active, and 
some samples which were found showed a relatively 
high activity. The result of a certain number of meas- 
urements, taking uranium as unity, gives the values 
0.87, 0.68, 0.99, and 1.10. 
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SCIENCE NOTES, 

The annual report of the Paris Observatory for 1903 
deals with a number of researches of special interest. 
The seventh section of the Atlas of the Moon has ap- 
peared, containing seven plates which seem the most 
successful yet issued, and in some respects to show a 
considerable advance over the best views of the moon 
obtained by the eye at With respect 
to the Astrographic Chart, eleven have been 
passed as satisfactory, and thirty-five charts Containing 
the triple images of 47,300 stars have been distributed. 
It is hoped that the second volume of the Photographic 
Catalogue will appear by the end of the current year. 
The determination of the solar parallax from the pho- 
tographic observations of Eros is advancing toward 
completion. Of standard stars 1,661 meridian observa- 
tions have been made, and 10,858 photographie obser- 
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vations of comparison stars, of standard stars, and of 
near the path of Three important re- 
searches based upon new methods are included in the 
programme for the future work of the observatory: 
the first relates to the determination of latitude and 
of its variations; the second is for the precise deter- 
mination of the constant of aberration, two portions of 
the sky, distant 90 deg., being presented in the field of 
the instrument at the same moment by means of a 
double mirror; and the third relates to the employment 
of M. Lippmann’s photographic object-glass in meridian 
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observations. 

Charabot and Herbert give an account of 
their researches upon the successive states of vegetable 
matter in a paper recently presented to the Académie 
In studying the distribution of the odor- 
iferous components in the mandarine and the bitter 
orange, Charabot and Lalone previously observed that 
the essence contained in the stem is less soluble than 
that which the leaf contains, especially in the case of 
the older growths. These conditions of relative solu- 
bility in which the odoriferous matter is found in the 
different parts of the plant may hold good only for 
such products, or these conditions, on the other hand, 
might be a general rule for the distribution of vegetable 
matter. This is the question which the experimenters 
set themselves to solve in the present case. Their re- 
searches, made by special operative methods, bore upon 
the basilic (Ocymum basilicum) the mandarine (Citrus 
madurensis) and the bitter orange (Citrus bigardia). 
They showed that if the organs are sufficiently devel- 
oped, it is the leaf which has the greater proportion of 
soluble matter, both organic and mineral. On the con- 
trary the proportion of these matters is a minimum in 
the root. In general, during the development of an 
organ the proportion of soluble substance is lowered, 
but it does not seem to vary to a great extent in the 
leaf, where it continues to predominate in a constantly 
increasing degree. The authors reach the conclusion 
that the difference in solubility between the leaf and 
stem matter is of the same order and varies in the same 
way as the difference in solubility between the essences 
extracted from each, according to Charabot and Lalone. 
The root and stem are formed of less soluble matter. 
In the leaf the solubility of the organic substances con- 
sidered, as well as of the total matter, does not under- 
go any great variation, after a certain epoch of growth. 
In the case of the leaf, it is no doubt the phenomenon 
of assimilation which keeps the equilibrium as regards 
the organic matter. When a given substance changes 
In character and becomes insoluble or else leaves the 
leaf to enter another organ of the plant, this same 
substance re-appears on account of a continuous chloro- 
phyllian work. In the stem it seems that the diminu- 
tion of the solubility of the organic matter is due to the 
formation of less soluble compounds or a migration of 
soluble compounds toward organs which are in process 
of formation, especially in the case of inflorescence, 
where a specially important work goes on. To the ob- 
servation that the soluble matter is less in the stem 
than in the leaf must be added the fact that the pro- 
portion of water in the former undergoes a greater 
diminution than in the latter, between the two periods 
of growth we are considering. The osmotic pressure 
would tend to increase in the stem and thus cause an 
exodus of soluble matter toward the inflorescence, 
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_ which has a large proportion of water. 
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A SIMPLE BURGLAR ALARM. 

Dwellers in flats or apartments have a particular dread 
of sneak thieves, and have long felt the need of some 
simple alarm which would give notice of the unauthor- 
ized opening of the door, or even the trying of the 
door knob. A patent has granted to Mr. 
Amos Getto, of 873 Second Avenue, New York city, on 
an alarm which should meet these requirements. The 
illustrated in the accompanying engraving. 
It consists of an bell and battery formed 
with a hanger which is pivoted to a plate 
clamped by means of a thumb screw to the door knob. 
The battery, which is preferably a small dry-cell, is 
carried in an aluminium case at the back of the bell, 
and may be easily removed when desired, by drawing 
out the rod which extends across the open bottom of 
the case. One pole of the battery is electrically con- 
nected to one terminal of the bell, through the switch 
shown at the bottom of the bell. The other pole of 
the battery connects with a contact piece mounted on, 
but insulated from the The plate on 
which this strap is pivoted is provided with two prongs, 
When the door knob is 


just been 


alarm is 
electric 
strap 


hanger strap 


as shown in the detail view 
turned, it the position shown 

in dotted full when it 

will be observed, that one of the prongs makes connec- 

tion with the contact strap. The cur- 

rent is thus completed through the plate and pivot pin 

to the strap, which is connected to the other terminal 

of the bell. It will thus be seen that when the switch 

is closed, whenever the door knob is the 

right or left, it will the circuit by means 

of one or other of the prongs on the plate, and thus 

ring the bell. As a burglar alarm, in order to con- 

tinue the ringing of the bell, a pawl is provided which 

is adapted to slide in a slot in a plate. Normally the 

pawl notch at as shown in the 

general view, but when in operative position, it rests 

on the pointed end of the hanger strap, so that when 

the alarm is swung by the turn- 

ing of the knob, the pawi will 

slide down the slot, as shown in XR 


swings the plate from 


lines to that shown in lines, 


piece on the 


turned to 
complete 


rests in a one side, 
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A SIMPLE BURGLAR ALARM. 


rocking and pitching mechanism and the other con- 
trols the motor on the forward truck which propels the 
apparatus along the track. A couple of brake levers 
are also provided, one for quickly stopping the rocking 
motion, when desired, and the other for braking the 
motion of the truck. By using separate motors for 
propelling and for rocking the boat better control is 
had. The apparatus illustrated has been in operation 
for some time and has given very satisfactory results. 
The combined rocking and pitching of the vessel is 
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very realistic and closely simulates the motion of a 
vessel at sea. The patent on this invention has been 
secured by Mr. George W. Scofield, of 302 Broadway, 
New York, N. Y. 


— oe 
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The Toy Industry of Germany. 

Some interesting particulars of the toy industry of 
Germany have been published by the British Consul 
at Hamburg. Toys constitute one of the most import- 
ant branches of German manufacture. In the year 
1903 the total volume of toys exported from all parts 
of the German Empire was 34,717 tons, valued at $13,- 
931,370. Though there is hardly any country in the 
world to which German toys are not exported the most 
important customer of Germany is Great Britain, 
which in the year under review received 12,218 tons. 
The second most important market for German toys 
is this country, the exports to which amounted in 1903 
to 11,055 tons, valued at $4,093,135. 

The most important centers for the manufacture of 
toys in Germany are Nuremberg and Fiirth in Bavaria. 
Sonneberg and some other parts of Thuringia, and the 
Saxon “Erzgebirge.” Nuremberg, above all, has long 
been known throughout the world for its toy trade 
and industry; and German toys, wherever made, still 
go in many countries by the name of Nuremberg toys. 
At Fiirth, which is close to Nuremberg, a flourishing 
trade and industry has likewise sprung up since 
about the end of the eighteenth century. Next to 
Nuremberg and Fiirth, the town and district of Son- 
neberg has for many years enjoyed the best rep- 
utation for its toy industry and trade; while in the 
Saxon “Erzgebirge,” a district comparatively poor in 
natural products, the manufacture of toys has likewise 
for some time furnished a source of livelihood to thou- 
sands of the inhabitants. The toys made at Nurem- 
berg and Fiirth are chiefly of the metal variety, made 
either of tin, tinned sheet iron, or of tin and lead al- 
loys. Of the more than 200 toy factories established 
in both of these towns, about 
150 are devoted exclusively to 
metal toys; the only part of them 
























































the detail view, wedging the end | worked by hand being the final 
of the hanger strap to one side QO painting, while all the rest is 
and holding the pronged plate manufactured by machinery. 
and contact piece in electrical In this respect this toy industry 
contact. It will be seen that the i ES -th- Pe a | of the two Bavarian towns oc- 
alarm is very simple and com- io we \/ cupies a rather different posi- 
pact and may be very quickly at- f J tion from that of all the other 
tached to any door knob. Not - . parts of Germany, where it is 
only may it be employed on a ~ we almost exclusively carried on by 
dwelling house, but also in con- J manual labor; that is to say, 
nection with safes, warehouses, by workmen and women in 
and the like. Po their own homes. The success 
viipedinincnne: | ae % of the Nuremberg and Fiirth 

A SEA VOYAGE ON LAND. Fr 4.0 i metal toy manufactories is 

In the accompanying illustra 97 ‘s) af Saye mainly attributable to the skill- 
tions we show a novel amuse- - 1 —_ alee ae ful manner in which the ma- 
ment apparatus which, though lz = 4 rg . terials have been employed, and 
adapted to travel on a track on O, . in which the machinery and 
tools used for the work have 


land, is arranged to give the pas- | 
sengers all the sensations of a [ 

voyage at sea. The apparatus 
has the form of a boat, and in 
order to carry .out the illusion, 





some flexible material such as a 
canvas, painted to represent 
waves of water, is secured to the 
boat along the supposed water line, and 








been adapted and gradually im- 
proved by the toy manufacturers 











themselves; thus enabling them 
to produce large quantities of 
articles within a comparatively 
short time, and to reduce the ex- 
penses of production, and in 
consequence also the sale prices of the articles 





stretches out for a certain distance each side 
of the boat. The canvas also serves the pur- 
pose of covering the mechanism which gives the 
boat the required rocking and pitching motion. 
This mechanism is clearly indicated in our de 
tailed views of the apparatus. It will be ob- 
served that the deck of the boat is supported 
on a bracket’ C, mounted to turn in one plane 
on the shaft D, and in the other at right an- 
gles thereto, on the shaft Z, which is journaled 
in the main frame. This universai joint con- 
nection allows for the rolling and pitching mo- 
tion of the boat. A crank disk at the front of 
the boat is slowly rotated by an electric motor 
through suitable step-down gearing. The ex- 
tension arm F on one of the universal joint 
members is oscillated by means of connecting 
rod G, and crank pin Q, on the crank disk. In 
* this manner the boat is caused to rock slowly 
laterally, the extent of the list being deter- 
mined by the position of the pin Q, which may 
be adjusted along a radial slot in the crank 
disk. The fore-and-aft motion of the boat is 
governed in similar manner by crank disk / 
and connecting rod M, which has ball-and- 
socket connection with the deck of the boat at 
N. The operator or pilot of the boat is seated 
on the platform which is supported directly by 
the main frame and he is, therefore, not sub- 
jected to the rocking and pitching movement 
of the boat. On this relatively stationary plat- 
form are the two controller boxes. One of 


these controls the motor which operates the 











MECHANICAL BOAT WHICH SIMULATES THE ROLLING AND PITCHING 


OF A VESSEL AT SEA, 


manufactured by them. 





i oe 
Cloth Made Fireproof. 

United States Consul Frank W. Mahin sends 
from Nottingham, England, the following in- 
formation relative to a new cloth fireproofing 
material: 

“In a paper read at a meeting of a society of 
dyers in Manchester, titanic acid (the oxide of 
titanium) was claimed to possess remarkable 
fireproofing properties, and evidence was pro- 
duced in the shape of experiments by the reader 
of the paper. He took, for instance, some 
pieces of flannelette which had been treated 
with titanic acid, and put a match to them. 

“The incipient fire in the material smoldered 
and went out, refusing to burst into a flame. 
The experimenter claimed that all inflammable 
textiles could thus be rendered fireproof, and 
that dyeing, boiling, or washing would not re- 
move the acid, it becoming, in fact, an integral 
part of the fabric.” 

A new electric resistance furnace, designed 
by a German, Herr O. Frélich, is built up of 
bricks of a material which conducts the elec- 
tric current in the cold state about twenty-five 
times less than carbon, and hot, sixteen times 
less; it is not attacked by- direct currents of 
usual voltages, and the melting point lies above 
2,000 deg. C. The furnace temperature of such 
a jacketed furnace can be pushed above 1,600 
deg. C, 
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RIVER RAKE FOR CHANNEL DEEPENING. 
BY J. PELTIER. 

The river Loire is a somewhat capricious stream and 
by no means favorable for navigation. Its banks are 
formed of easily displaced and shifting sands, that 
during winter freshets threaten to fill the channel by 
the formation of shoals and bars. Engineering skill, 
however, has succeeded, by the 
building of suitable works and 
by continuous and intelligently- 
applied dredging, and also by 
the construction of a 10-mile ca- 
nal around the most difficult 
portion of the river, in keeping 
the channel open. Ships draw- 
ing about 18 feet of water can 
reach Nantes at any time of the 
year, or any condition of the 
tides. Vessels drawing 20 feet 
can reach the city during spring 
tides, and occasionally, during 
the highest tides, vessels draw- 
ing as high as 23 feet of water 
have been able to deliver car- 
goes at Nantes. 

During the present winter, 
after a season which witnessed 
the highest floods of the Loire 
of the present century, the riv- 
er has fallen to an elevation as 
low as that in the year 1822, 
and the tides, flowing with ra- 
pidity up a comparatively shal- 
low channel, carry a _ large 
amount of mud in suspension 
which, at slack water, settles to 
the bottom in the upper reaches 
of the Loire, where the water is 
rendered slack by the shallower 
portions of the river, which as 
yet have not been dredged. In order to prevent tnis 
accumulation, the Public Works have transformed a 
steam mud barge into what might be called a steam- 
rake barge. The barge is 131 feet in length, 23 feet 
in breadth and has a tonnage of 292 tons. The rake, 
which is adjusted across the stern, is 36 feet in length 
and weighs 2 tons. During ebb tide the barge, which 
has engines of 300 horse-power, takes up a position in 
the middle of the river and then lets go the rake until 
it rests on the bottom. The barge then steams from 
Nantes to the canal and back to Nantes, and contin- 
ues to rake the muddy bottom until the next time of 
high water. Steam is delivered to the tines and the 
upper part of the rake and the agitation serves to 
loosen up the mud, which is carried 
in suspension by the ebb tide to sea. 
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derstood by the men and which require even for offi- 
cers considerable time to study. These plans are 
usually kept by the captain, executive, and officer in 
charge of the department of steam engineering. One is 
almost invariably obliged to go below into the com- 
partment in question to get a correct idea of the situ- 
ation, the relative space occupied by pipes, valves, etc., 
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the ship thoroughly. Having seen the skeleton mod- 
els on board vessels of the German navy, Commander 
W. H. Beehler, U. S. N., called attention to them while 
naval attaché and explained the use which the Ger- 
man navy made of these models for instructing the 
officers and men about the ships in which they were 
serving. These skeleton models are made of tin and 

usually on a scale of one quar- 

ter of an inch to a foot; they 











STEAM BARGE WITH HEAVY RAKE AT THE STERN FOR DEEPENING THE CHANNEL OF THE LOIRE. 


in a compartment and its relation to neighboring 
compartments. Detail drawings generally fail to 
show the environment of valves, etc., and inspection 
of the drawings is rarely satisfactory. Even after 
going below into store rooms the watertight bulk- 
heads prevent direct access there to neighboring com- 
partments, and an exact idea of surroundings cannot 
readily be obtained even by personal inspection unless 
one devotes a great deal of time and care to study 
those features. This is what must be done by those 
who are specially detailed to carry out the regulations 
for the care and preservation of our ships, the execu- 
tive, hull board, etc., but for the other officers and 
men skeleton models are necessary if they are to know 


cost, according to the size of 
the ship, from 2,000 to 10,000 
marks, $500 to $2,500, and this 
money is well invested by an 
economical administration 
The Bureau of Construction 
was anxious to have such mod- 
els, but did not have the money 
them. But 
sum and ten 
would be 


to construct 
this 
amount 


even 
that 
more 
skeleton 


times 
much 
wisely expended for 


modeis than for the ornate 
models that have been made af 
all our ships for exhibition in 


the great expositions at Chica- 


go, Paris, St. Louis, ete., and 
which only show the exterior 
appearance of the ships with- 


out giving any view of the in- 


terior details. How cheap- 


ly useful skeleton models can 


be made has been  instruc- 
tively told by Commander 
Beehler in the Proceedings of 
the U. §. Naval Institute, 


from which publication we ab- 
stract the information present- 
ed in this article 

Upon his return from. duty 
Berlin, Vi- 
enna, and Rome, Commander Beehler was ordered to 
the Asiatic Station and took command of the U. S. 8S. 
“Monterey” at China. Shortly taking 
command he proceeded with the “Monterey” to Hong 
Kong, found a 
carpenter whom he 
the “Monterey” out of wires, paper, and 
Chinaman had two assistants who, by taking the blue 
prints, constructed a complete working skeleton model 


as naval attaché at 


Canton, alter 


where upon inquiry he soon Chinese 


engaged to construct a model of 


wood. This 


on the same scale as the plans, one quarter of an inch 
to a foot. They did all the 
plans were not allowed to leave the ship. 


board, as the 
They sim- 


work on 


ply bent a large wire to represent the keel and stem 
and stern posts, after which they bent wires to shape 
according to the plans of each frame 


and secured these wires represent- 








The method has proved highly suc- 
cessful. 





SKELETON MODELS OF WARSHIPS. 

The costly, complicated, naval 
constructions of the present age are 
such intricate structures that the 
ordinary drawings are exceedingly 
difficult for the practical seaman to 
comprehend, and models that will 
show all details of the interior 
economy are necessary for the per- 
sonnel on board to handle and fight 
a modern battleship most efficiently. 

The drawings and blue prints 
that are furnished in the outfit of 
all vessels are technical produc- 








tions, which cannot be readily un- 





Fig. 2.—Model Dismantled to Show Interior Details. 
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SKELETON MODEL OF THE MONITOR “ MONTEREY,” 


‘at one aed Ta Hi hii ities 
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ing the separate frames to the keel 
wire and attached the longitudinals 


in their proper positions. These 
wires formed the skeleton of the 
ship. A narrow batten was then 


secured inside to represent the keel- 
son of a width corresponding to the 
seale of the depth of the 
The inner bottom 
cardboard in 


double 
bottom. was 
made of sections of 


the interior watertight compart- 


ments... The outer skin plating was 
left off and the spaces along frames 
were filled in the 
with cardboard representing the 
bulkheads of the double-bottom 
compartments. In this manner all 
the details of the interior of the 


double-bottom 
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Fig. 3.—A View Showing Double Compartments. 
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hip were made of cardboard glued in and all exactly 
to scale 

Wires painted red, green, gray, etc., as adopted in 
the service, were used in proper places to show the 
piping, fire mains, and draining system, in the double- 
All the watertight 


details of the 


bottoms, also the ventilating pipes 
bulkheads are painted black and all 
drainage and ventilation of the different compartments 
and means of access thereto are clearly indicated. 

The accompanying illustrations taken from photo- 
graphs of the model convey a good idea of the scheme 
as carried out 

The first is a side elevation of the model when as- 
sembled. All the essential characteristics of the ship 
that are given by the expensive exhibition modeis are 
hereby shown, besides the side view of the double-bot- 
tom, the depth and extent of the armor belt, and the 
structural! support given by the numerous compartment 
bulkheads constituting the cellular system of naval 
construction. 

In the second figure the model is represented as taken 
apart te show the interior details. The upper part of 
this shows the holds, etc., with upper decks removed. 
The watertight compartments of the holds to the left, 
showing under the forward berth deck all the arrange- 
ments of the store rooms, magazines, etc., next the 
coal bunkers that envelop the fire rooms and engine 
rooms. The six Ward and two Scotch 
boilers, are seen in their positions with their uptake 


poilers, four 


connections to the smoke pipe, also pipes that lead to 
these boilers and to emergency valves in wing passages 
and above to within the superstructure. The engines 
are not represented in the model, since on such a smali 
scale the intricate details could not be so well repre 
sented and for the practical uses of this kind of a 
model it was not necessary to go to such details. In 
fact, other minor details, such as the hand railing 
around the deck, awning stanchions, some boat davits, 
etc., are likewise omitted as not being essential to rep- 
resent; though in the exhibition toy models such de- 
tails are made as accurately as is goldsmiths’ work. 
In a naval engagement such details would all have to 
be cleared away, and skeleton models are for practical 
instruction to enable the personnel to fight the ship 
Further to the right the store rooms, 
under the after berth 


most efficiently. 
shaft alleys, magazines, 
deck, are seen, and abaft that the steering engine com- 
partment is seen; this last steering engine compart 
ment also lifts out*‘and shows the trimming tanks be- 


etc., 


neath. 

In the middle part of the view there is the “Monte- 
rey’s” spar deck with the superstracture deck removed. 
Here are seen the arrangement of the rooms, the galley, 
armory, machine shop, offices, etc. 

In the foreground there are three sections, the first 
being the forward berth deck with handling room plat- 
form deck. In the center there is the upper part of 
the superstructure with the two bridges, masts, and 
smokepipe. To the right the after berth deck, officers’ 
quarters, ward room, and cabin. 

The third engraving shows very much the same as 
the second, except that the upper view represents the 
ship upside down, reversing the top view of the sec- 
ond illustration. This double compart- 
ments, sea valves, and the drainage system, both main 
and secondary drains being represented by wires. 

Such models should be kept on board of the ship of 
which they should serve as supplementary plans, as did 
that of the “Monterey.” An example of its use will be 
understood by the fact that when the board appointed 
by the commander-in-chief of the Asiatic fleet had to 
consider the question as to a change in the type of the 
boilers that would be suitable to replace the Ward 
boilers, they found the model showing the space in 
the two fire-rooms a valuable guide for them in recom- 
mending a suitable type of boiler that would fit. Ex- 
act dimensions were of course given, but the model 
gave solution at a glance and was tangible evidence 
much better than any other. 
a 

The Current Supplement, 

The current SuprLeMeNtT, No. 1510, contains as its 
leading article a contribution by the English corre- 
spondent of the Scientiric AMERICAN on the electrifica- 
tion of the North-Eastern Railroad of Great Britain. 
Excellent pictures accompany the text. In many indus- 
tries it is necessary to force heavy, viscous liquids 
through pipes. This involves difficulties not encoun- 
tered in ordinary pumping, to overcome which two 
forms of pumps have lately made their appearance. 
These are described in the Suprtement. Mr. Clifford 
Richardson presents a valuable paper on the constitu- 
tion of Portland cement from a physico-chemical stand- 
point. His paper will be concluded in the next Suppte- 
MENT. M. Emile Guarini describes some very in- 
genious apparatus for charging and discharging gas 
retorts. “A New Theory of the Origin of Species” is a 
subject discussed ably by A. Dastre. The paper on 
“Current Wheels: Their Use for Lifting Water in Irri- 
gation” is continued. The usual electrical notes and 


shows the 








engineering notes are also published. 


Scientific Aimarioan, 


Engiveecring Notes, 

During the trial trip of the new turbine passenger 
steamer “Manxman,” that has been constructed for the 
Heysham and Isle of Man service of the Midland Rail- 
road of Great Britain, the highest speed that has ever 
been recorded by a turbine vessel constructed for mer- 
cantile purposes was attained. The “Manxman” is pro- 
pelled by three Parsons turbines, and in these trials 
upon the River Clyde the vessel attained a speed of 23 
knots per hour. Hitherto steam pressures for turbines 
have never exceeded 150 pounds per square inch, but on 
this vessel a steam pressure of 200 pounds per square 
inch has been provided, and this improvement has re- 
sulted not only in the development of higher speed, but 
in more economic working. 

Rapid progress is being maintained in the construc- 
tion of the bridge that is being thrown across the Zam- 
besi River immediately below the Victoria Falls in 
South Africa. All the materials have been shipped 
from England to the point of erection. The bridge con- 
sists of a single span of 500 feet, the actual distance 
from bank to bank being about 600 feet, and the 
height 400 feet above the river. A special cableway has 
been thrown across the river for the purpose of handling 
the material, and construction. The cable is electrically 
operated, and has a carrying capacity of 10 tons. The 
work is attended with many difficulties, and the men 
carrying out the actual constructional work will be 
enveloped in the penetrating, blinding spray of the 
falls for eight months. It is anticipated that the struc- 
ture will be available for traffic, in connection with the 
Cape to Cairo Railroad, which is now being rapidly 
pushed forward from the northern bank of the river, 
by May, 1905. 

Another water tower failure has occurred, this time 
at Cuthbert, Ga. The structure consisted of a tank 20 
feet in diameter and 50 feet high, elevated on a 70-foot 
tower. It was erected nine years ago by a Chatta- 
nooga firm. The accident occurred on July 28. The 
tank was then full of water, and the failure occurred 
by the bottom dropping out, according to City Engineer 
Chas. Taunton. The structure was completely wrecked. 
In a later letter he states that the accident is at- 
tributed to failure to follow the plans for the bottom 
of the tank and to the material used. The opinion of 
this journal concerning such accidents was expressed 
so recently that it is hardly necessary to go over the 
ground again. Elaborate drawings and photographs of 
towers which have given up the ghost simply befog the 
real lesson of these accidents. When a tower or tank 
has to be built the work should not be undertaken by 
those without experience in structural steel-work and a 
knowledge of the limitations of shop work. Such in- 
formation is not secured from wrecked structures.— 
Eng. Record. 

An experiment is to be made in London to ascertain 
the wearing and durability of camphor wood for road 
paving. A section of the Buckingham Palace road for 
a distance of 450 feet is to be paved with this wood. 
If within four years the new material proves unsatis- 
factory, it is to be replaced by creosoted deal blocks. 
This experiment is entirely new, for camphor wood has 
never been used before for this purpose. The wood 
comes from East India, and is of a rich brown color 
and close grained. Trials are also being made with 
various other woods for this selfsame purpose. The 
roadway in the Haymarket, one of the busiest West 
End thoroughfares, is being closely watched. Some 
eighteen months ago it was laid with four different 
kinds of wood—boxwood, tallow wood, blackbutt, and 
algaroba. The first three hail from New South Wales, 
and the last named from Brazil. All four are just be- 
ginning to show signs of wear, though it is yet too 
early to determine which is the best suited for the 
purpose. 


Superheated steam is now being used with consider- 
able success in Europe for the engines of some of the 
smaller vessels. Among the most recent examples may 
be cited some new boats which have lately been con- 
structed in Germany. The Mannheim Touring Com- 
rany have installed superheaters of the Schmidt pat- 
tern upon the sidewheelers “Johannes Kessler” and 
“Mannheim VIII.” two large towboats built at the 
Berninghaus docks, Duisburg. These vessels are 230 
feet long and draw 3 feet of water. The engines and 
boilers were put in by Escher, Wyss & Co., of 
Zurich. These are triple expansion engines with three 
inclined cylinders of 22, 32, and 52 inches diameter 
respectively and 66-inch stroke. The upper part of 
the boiler, which is made in two parts, is provided with 
a set of U-tubes which serve as superheaters. The first 
trials were made with the boats towing a load of 
2.800 tons between Duisburg ant! Mannheim, and all 
went very successfully. The indicated horse-power 
of the engines ranged from 800 to 1,000. Superheaters 
are also used on the Delphin, of Breslau, belonging to 
Ch. Wohlheim. They are also of the Schmidt pattern. 
The boat is a smaller one than the preceding, and has 
a double helice. It uses about 180 pounds of coal per 
hour for 90 indicated horse-power. As in the above 
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case, the temperature of the steam is 270 deg.-C. The 
same firm mounted a set of superheaters on a side- 
wheeler using a 320-horse-power engine. With a tem- 
perature of only 250 deg. C., the comparative tests with 
other boilers using saturated steam showed an economy 
of 15 per cent of coal in favor of superheating. It is 
also reported that superheated steam is now being used 
on the passenger boats which circulate around Lake 
Leman, belonging to the Compagnie Général de Navi- 
gation. These are side-wheelers, and the new system 
gives much better results than the old. 
et 0 

The Onyx Industry in Mexico, 

In the vicinity of Cuernavaca, State of Morelos, 
Mexican Republic, the well-known winter resort of 
the Americans living at Mexico city, recently an Aztec 
onyx quarry has been re-discovered by Carl Ludloff, a 
geologist living at that place. 

Seemingly the quarry has not been used for hun- 
dreds of years; it is partly filled up, grown over by 
brush and grass, but still a slide may be seen on the 
mountain-side, laid out and carefully paved with 
smooth stones on which the precious rocks had been 
brought down to the valley. The quarry shows that 
it had been worked for many, even hundreds of years. 

This old quarry, about 400 to 500 feet wide and 
long, on the slope of a steep hill; is close to the Mexico, 
Cuernavaca & Pacific Railroad track, and shows an 
extensive deposit of a kind of onyx which bids fair to 
become something quite new and very attractive for 
architectural and many other kinds of ornaments and 
a numerous series of implements of different use in 
the household and arts. 

It is a kind of chalcedony. A white, yellowish-gray, 
or violet core is enveloped by bright red or dark brown 
concentric strata or layers of different thickness and 
color. The size of these rocks, which break naturally 
in cubes or almost rectangular pieces, varies from a 
few inches up to several feet in diameter. When sawed 
in slabs, the strata show designs of the most wonder- 
ful color and variety; they resemble picture frames, 
fortifications, the grain of wood, bands or strips of the 
most variable alternation. Each piece shows a distinct- 
ly different design. The stone may be easily shaped to 
any form and polished. It is softer than flint or quartz 
and considerably harder than the marble used in the 





arts. 
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The ‘* Fool-Killer” and Its Inventor-Victim, 

Readers of the Scitentiric AMERICAN will doubtless 
recall the illustrated articles published in these col- 
umns, describing a queer craft which its inventor, Pe- 
der Nissen, christened the “Fool-Killer,” with a fitness 
that was prophetic. Nissen started out in his craft on 
November 29 from Chicago to cross Lake Michigan. 
He was picked up thirty-six hours later dead—a victim 
of his own felicitously named invention. A _ hastily 
scrawled note conveyed the information that he had 
been suffocated to death. 

A few years ago Nissen went over Niagara Falls in 
a barrel. For months after that he boasted of his abil- 
ity to roll across Lake Michigan in a balloon-like ap- 
paratus inflated with air and propelled by the wind. 
He made the attempt last summer and failed. This 
second experiment proved fatal. 

The craft may be described as a canvas bag 30 feet 
long and 22 feet in diameter tapering to blunt ends 
which were provided with port holes. Within the bag 
a shaft extended longitudinally from which braces ra- 
diated to stiffen the bag and preserve its shape. Sus- 
pended from the shaft between the braces was a basket 
in which Nissen was wont to take his seat. The craft 
was steered by sliding the basket from one end of the 
shaft to the other. 


Experimental Electro-Chemistry. 

A Practical Series of Papers on Laboratory Practice 
in Electrochemistry, by N. Monroe Hopkins, M.Sc., 
Ph.D., Assistant Professor of Chemistry in the George 
Washington University, Washington, D. C., are appear- 
ing every two weeks in the ScientTIFIC AMERICAN Svr- 
PLEMENT. 

The subject of electrochemistry is dealt with from 
the theoretical and practical standpoints, and the chem- 
ist as well as the electrician is taught the art of unit- 
ing chemistry and electricity in the modern and rap- 
idly-growing art of electrochemistry. 

Although a fair working knowledge of chemistry 
and electricity must be presupposed in a series of arti- 
cles on this subject, all abstruse mathematics are 
avoided, and the subject throughout is treated in, the 
clearest possible manner. 

Excéllent illustratfons accompany each article—illus- 
trations that picture the apparatus and describe pro- 
cesses with clearness. 

The North German Lloyd steamship “Lahn,” which 
was sold to Russia early in September, has been recon- 
structed and will serve as a captive balloon ship. Her 
mizzenmast has been unstepped to accommodate gas 
generators, and she has been fitted out with wireless 
telegraph apparatus and powerful searchlights. 
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Correspondence, 








Massage Treatment for Consumption, 
To the Editor of the Screntiric AMERICAN: 

My communications on the subjects of “Immunity 
from Consumption” and the “Cause and Cure of Con- 
sumption,” published in the ScrentTiric AMERICAN, 
March 19 and May 21, 1904, respectively, have brought 
forth so many earnest inquiries for further informa- 
tion in regard to the treatment of this disease—espe- 
cially massage treatment—that I offer the following 
additional suggestions. 

I do not claim to be familiar with the medical side 
of the question, neither have I ever attempted to 
diagnose the condition of the disease in any patient, 
because such matters belong to the province of the ex- 
perienced physician. Such information as I have se 
cured has been obtained by practical experience in 
giving several thousand massage or manipulating 
treatments to nervous invalids and tuberculous pa- 
tients, and carefully noting the effect of such treat- 
ments on the mental, nervous, and physical condition 
of each patient. Any treatment which will benefit 
a nervous invalid will prove equally beneficial to a 
tuberculous patient, because tuberculosis is made pos- 
sible only by a weakened or diseased condition of 
the nervous system. 

In addition to the breathing exercises and other 
suggestions, mentioned in my previous communica- 
tions, the proper kind of massage or manipulating 
treatment will prove of great value to the patient. 

It is exceedingly difficult for me to write an under- 
standable description of massage treatments. There 
are many ways of giving such treatments, but I will 
describe only the most important. In brief, only the 
balls of the fingers, and the ball (or fleshy part) of 
the thumb should be used in massaging any part of 
the body. The touch should be very firm and even, 
and the movement should be in perfect rhythm, and 
very slow; no strokes should be given more rapidly 
than the normal pulse rate, in fact, the best results 
have been secured by giving strokes of less than one 
per second. Rapid strokes, given with a heavy pres- 
sure more rapid than the normal pulse rate, produce 
an abnormal pressure on the walls of the veins and 
arteries, and will cause additional congestion and 
consequent inflammation of any inflamed parts of 
the body; but the very firm, slow, and rhythmic 
strokes will produce no harm under any conditions. 
Heavy pressure should not be used directly on any 
part of the body which is sufficiently inflamed to be 
painful or sensitive to the touch. Treat around the 
part until the congestion is relieved and the soreness 
removed. 

An ideal massage treatment is one which will se- 
cure for the patient all the benefits to be derived from 
the old forms of treatment, without causing him any 
pain, or consequent nervous irritation, and without 
requiring him to use any physical strength to resist 
the pressure of the treatment, thus enabling him to 
remain in a perfectly relaxed condition during the 
entire treatment. This can be accomplished as fol- 
lows: When you are giving the treatment with one 
hand, the other hand should always be used to provide 
a counter pressure—no matter what part of the body 
is being treated—thus relieving the patient from 
physical strain. 

All massage manipulation should be made toward 
the heart. The treatment on the back should be 
given by the ball of the thumb, and it should be given 
the whole length of the spine, placing the left hand 
on the chest to provide a counter pressure, which will 
save the strength of the patient. In giving this spe- 
cial treatment, the pressure should usually be from 
the neck toward the end of the spine, the object being 
to relax any contracted muscles, and, at the same 
time, to stimulate and strengthen all nerves connected 
with the spine. Another very important treatment is 
given as follows: With the patient lying on his back, 
use the balls of the fingers only, and with a perfectly 
even, firm, and rhythmic pressure, massage the entire 
neck from the spine forward to the clavicle (collar 
bone), also from the base of the ear down the neck 
and under the jaw, the object being to stimulate and 
strengthen the pneumogastric and other nerves lead- 
ing from the brain and spine which supply the heart, 
lungs, stomach, and diaphragm with their motive 
power. This same form of treatment should be con- 
tinued all the way down the spine, the movements 
being given from the spine forward and over the sides 
of the patient. 

The external massage or kneading of the bowels 
should not be given under any circumstances, because 
such treatments are usually disagreeable and painful 
to the patient, frequently cavsing much harm, and in 
no case can they do much good, in fact. they are un- 
scientific and unnecessary. The question to be con- 
sidered is not, can the patient stand the pain or ner- 
vous irritation of such treatments, but can he afford 
the loss of nervous force caused by them? In treat- 


ing the arms and legs, all massage movements should 
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be made toward the body, in order to assist the venous 


circulation. It has hitherto been the practice to com- 
mence with the fingers or wrists, and make the strokes 
to the shoulders, although some masseurs give one 
stroke from the ends of the fingers to the wrist, and 
then from the wrist to the elbow, and, again, from the 
elbow to the shoulder. I commence at the shoulder, 
gradually approaching the fingers; also from the thighs, 
gradually approaching the feet—making all strokes to- 
ward the body—thus trying to relieve the valvular or 
other obstructions in the veins or lymphatic vessels 
singly, in place of several of them at one stroke—which 
is impossible. 

There may be a difference in opinion about val- 
vular obstructions in the veins and lymphatic ves- 
sels, but I know, without a doubt, that this system of 
treating the limbs improves the circulation of the 
blood, not only more quickly and more effectively than 
the old way, but also without irritating the nerves of 
the patient—thus adding to his comfort and saving his 
nervous force. If the loss of nervous force makes tu- 
berculosis possible, and if an abundant supply of it will 
cure the disease, then it is of the utmost importance 
that we keep that idea in our minds continually, and 
make it our constant study how both to save and de 
velop the nerve force in the tuberculous patient. 

From personal observation, I am fully convinced 
that the fundamental cause of tuberculosis, or any 
nervous affection, is the loss of nervous force through 
irritation of the mind resulting from mental or phy- 
sical causes; but the first injurious effect of such ir- 
ritation seems to be transmitted to the pneumogastric 
and other motor nerves, and is usually followed by a 
corresponding weakness of the lungs, heart, liver, and 
stomach; but when the roots or base of the pneumo- 
gastric and other nerves are stimulated and strength- 
ened by a proper massage treatment, they very quickly 
commence to recover their strength, and the weakness 
of the internal organs begins gradually to disappear. 
This rule, which applies to the lungs, heart, liver, and 
stomach, also applies to the bowels and all of the 
internal organs. If you can strengthen the nerve cen- 
ters and roots of the motor and other nerves which 
impart life and vigor to these organs, you will find 
that the unscientific massage treatments—by kneading, 
twisting, pinching, and slapping—can be abandoned. 

It is unnecessary for me to mention the necessity 
of having a proper diet, plenty of fresh air, and proper 
sanitary surroundings for the tuberculous patient, be- 
cause the medical profession, and especially the boards 
of health of this and other cities, have done splendid 
work and accomplished wonders in educating the 
people in regard to the importance of these require- 
ments. 

I do not pretend to claim that massage is the only 
treatment necessary to cure tuberculosis, and, as is 
well known, medical treatment alone cannot cure it; 
but I believe that the combination of these treat- 
ments, together with suitable diet, pure, dry air, 
proper environments, and sanitary surroundings—all 
under the guidance of the experienced physician—can 
completely master, in its early stages, a disease which 
has destroyed millions of lives in all parts of the world. 

Cyrus L. Topuirr, 
Member of the National Association for the Study and 
Prevention of Tuberculosis. 
New York, November 24, 1904. 
© 
Vacuum Tubes, 
To the Editor of the Scientiric AMERICAN: 

The article under the above title by C. M. Broomall 
in your issue of November 26 recalls an observation 
made by the writer. One evening a few years ago, 
after having given an entertainment with Geissler, 
Pliicker, and other vacuum tubes, it was observed that 
one of the long Geissler tubes, while lying on the table, 
with connecting wires removed, would light up with a 
beautiful glow characteristic of that tube, when the 
hand was moved quickly along its surface. Contact 
with the glass was not necessary to excite the luminos- 
ity, but simply a quick movement parallel with the 
axis of the tube. When the hand was allowed to come 
in contact with it, the glow was attracted to that side 
of the tube which was touched; and when the fingers 
were applied to the electrode terminals, the glow be- 
came much brighter for a second or longer, then gradu- 
ally died out. Even two hours after having been ex- 
cited by the static machine, this tube exhibited the 
glow, though quite feebly. The glow appeared to be 
excited by induction, and to depend upon a residual 
charge in the tube. 

Like the experiments of Mr. Broomall, this may be 
a common phenomenon, but many may not have ob- 
served it, and many would doubtless be pleased to see 
an explanation in your columns. W. H. Howarp. 

United States Patent Office, Washington, D. C., No- 
vember 29, 1904. 
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An 8-foot steel chimney, 230 feet in height, has just 
been completed and will be erected in Mexico. This will 
be the highest steel chimney in America. 
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A Simple Photographic Method of Heproducing 
Pictures, 


BY CHARLES E. FAIRMAN. 

It often happens in the life of nearly everyone that 
for some purpose a copy of some picture, drawing or 
manuscript is desired, and the person may not be so 
fortunate as to own a camera, and may also be entirely 
ignorant of photographic manipulations. In this pro 
cess but little is needed in the way of apparatus witi 
the exception of a printing frame, and some of the 
simpler forms of printing paper such as blue-print 
paper, self-toning Aristo, or sepia or water developing 
platinum paper. These papers are inexpensive, and the 
directions contained with each package are so explicit 
that the novice can fully understand the manipulation 
required. 

The first requisite of all photographic printing is a 
negative of some kind. For the purposes of this pro- 
cess we select from our stock of pictures or manu- 
scripts or drawings the subject which we wish to re- 
produce, and by drawing the picture through a shallow 
dish filled with melted paraffine the picture is rendered 
translucent so that it ean be used in the printing 
frame, and from this a negative is made by placing a 
sheet of some one of the printing papers menttoned 
with the coated side in contact with the face side of 
the picture to be reproduced. 

With the printing paper printed and manipulated 
according to the instructions given with the paper, we 
will have as a result a negative on paper which should 
be treated with paraffine in the same manner as the 
original picture. This gives us a translucent paper 
negative from which any number of positive pictures 
may be printed. 

In preparing the original picture with paraffine, and 
also the resulting negative, it is important that as thin 
a coat of paraffine as can be secured should be left on 
the negative or picture. Thick coating is apt to result 
in the smearing of the surface when the negative is 
used in the printing frame, and the smears showing 
in the resulting print, add a far greater blemish than 
the original grain of the paper would give. 

The surplus paraffine may be removed by placing the 
picture or negative in the oven, suspended by a small 
clip. Sheets of blotting paper laid upon an_ asbestos 
plate at the bottom of the oven to receive the drip- 
pings from the negative should be used. The heat of 
the oven will cause the surplus paraffine to drip from 
the surface of the negative, leaving a much smoother 
surface than can be obtained by placing the negative 
between sheets of blotting paper and using a hot iron 
to remove the superfluous coating. 

The uses to which this simple method of reproduc- 
tion can be applied are nearly as varied as the differ- 
ent kinds of drawings or pictures which are of com 
mon use. 

Combinations of pictures and manuscript may be 
arranged by using a sheet of vegetable drawing paper 
as a base and arranging upon this ‘the pictures and 
manuscript, using a little Canada balsam as an adhe 
sive. From this combination a paper negative with 
the whole subject matter on one sheet is obtained, 
and the subsequent steps will readily suggest them 
selves. 

For advanced photographic workers it is suggested 
that a much softer negative with a lack of sharp 
harsh contrasts can be secured by this method and 
for exhibition work it seems to offer possibilities not 
before recognized. 

By the use of rapid bromide of silver paper, prints: 
may be made without the preliminary waxing as above 
mentioned. The thin sheet of sensitized paper may be 
laid upon the print to be reproduced with the sensi 
tized side upward, and exposed in the usual way in the 
printing frame, for a second or two to subdued day 
light or .o an artificial light. It is then removed from 
its frame and developed and fixed in the dark room. 
If the subject is a drawing white lines will be repro- 


_duced with the figures and letters in the right position 


against a dark background. Manuscripts may be quick- 
ly copied in this way, where the writing is on one side 
of the sheet, quite perfectly and will show the texture 
of the paper, including any special water marks. 
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A discovery of great interest to bakers has been 
made by an English inventor, Mr. Pickering, whereby 
the making and baking of bread is considerably ex- 
pedited. Hitherto the dough has required from four 
to ten hours to leaven before it was ready. This is a 
serious disadvantage, for not only does it delay the 
manufacture of the bread, but owing to the dough 
being an excellent medium for the culture of bac- 
teria, the longer it remains unbaked, the more bacilli 
accumulate to help to sour the loaves. By the Pick- 
ering process the action of the yeast is expedited, and 
the dough is ready for baking in ninety minutes. A 
practical demonstration was recently carried out in a 
London bakery. After special treatment yeast was 
added to 28 pounds of flour, and dough made. Fifty- 
nine minutes after the flour was converted into dough, 
it had risen sufficiently to be sent to the oven. 








THE RACIAL EXHIBIT AT THE ST. LOUIS FAIR. 
Several circumstances conspired to make the anthro 
il exhibit at St. Louis one of the most instructive 


yf the whole Exposition In the first place, the gov- 


ernment put up a commodious building in connection 


with the United States Indian industrial exhibit, and 


this formed the nucleus around which were gathered 


the various Indiar with their winter and sum 


mer houses, built and illustrative of the 


vilization brought its power- 
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ful’ modifying influences to bear upon their lives. The 
main building crowned the summit of a rounded and 
sloping hill. In front of it was a large parade ground, in 
which the most excellent Indian School band played, 
and where the various exercises of the school were held. 
Surrounding the parade ground on the three sides wera 
the native dwellings above referred to, many of which 
were illustrated in our issue of September 24. 

The ground floor of the industrial school was devoted 
to an exhibit of arts and crafts of the native tribes. 
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On one side the Indians were shown in their native dress 
engaged in the manufacture of Indian articles of use 
and ornament. The processes shown were carried 
out exactly as they were before civilization had 
taught them new methods and placed new tools in 
their hands; while on the opposite side of the main 
central aisle, the children of the native tribes were 
shown, dressed in modern costume, handling modern 
tools, and engaged in modern manufacture. First in 
(Continued on page 414.) 


The United States Indian Industrial Exhibit. 





Hairy Ainus, the Aborigines of Japan. 








A Pawnee Chief 6 ft. 6 in. Tall and a Sioux Chief. 





A Group of Patagonian “Giants.” 


THE INDIAN SCHOOL AND RACIAL EXHIBIT AT THE ST. LOUIS EXPOSITION. 
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THE USE OF ELECTRICITY IN DRIVING COAL-CONVEY- 
ING MACHINERY. 
BY FRANK ©. PERKINS. 

Electric power is now utilized in almost every de 

partment of iron and steel plants in Europe as well 

as in America, giving excel- 

lent service and doing work 

of almost every description 

with greater economy than 

it was previously done by 

other methods. The accom- 

panying illustrations show 

some interesting features 

of the electric coal-convey- 

ing apparatus at the works 

of a large steel company sit- 

uated at Sparrow’s Point, 

Md. One of the largest set 

of coke ovens in the United 

States has been recently in- 

stalled at this plant for sup- 

plying the necessary coke 

for the furnaces. This cok- 

ing plant has a capacity of 

ten million cubic feet of 

gas per day of twenty-four 

hours, and the coal is 

handled at the rate of over 

two hundred tons per hour. 

The elevators require the 

greatest power, or about 35 

horse-power, and the crush- 

ers somewhat less, about 

33 horse-power, while con- 

veyors serving the storage 

bins take about 12 horse- 


power. The two conveyors Two-way Chutes from Conveyors to Disintegrators are made 
with Screen Bars Through Which the Fine Coal 
Passes Directly to Elevators. 


take about 25 horse-power, 
and about 11 horse-power 
for loading the two recipro- 
cating feeders. The total cost of operating this entire 
plant has been determined to be somewhat less than 
two cents per ton of fuel used. The accompanying 
illustrations give a general view of the 200-coke-oven 
plant at Sparrow's Point; the inclined suspended light 
conveyors, which deliver coal to the disintegrators, 
and the overhead horizontal runs of gravity discharge 
elevators, from which coal is spouted to the belt con- 
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veyor, are noted in detail, while another view shows 
the two-way chutes from conveyors to disintegrators, 
which are made with screens through which the fine 
coal passes directly to the elevators. 

One of the four steel-track hoppers is also shown, 


fitted with a reciprocating feeder, which transfers the 
coal to the inclined suspended light conveyor; and we 
also show the chute for heavy gravity discharge 
elevators to the belt conveyor. The 30-inch dis- 
tributing belt conveyor is one of the most inter- 
esting features of the entire plant. It is of suf- 
ficient capacity to transport the coal from both eleva- 
tors simultaneously, and it fills the bins by means of 


Overhead Horizontal Runs of Gravity Discharge Elevators from which Coal 


is Spouted to Belt Conveyor. 


> te Sa 


Run of Gravity Discharge Elevator Which Receives Coal from Screen Bars 


and Disintegrators. 


Thirty-inch Distributing Belt 
Conveyor. 


413 


a reversible automatic belt tripper, the belt being 
made of woven cotton, which has been found to be 
very durable. The lower run of gravity discharge re- 
ceives the coal from the screen bars and, disintegra- 
tors., A compound-wound motor of 80 horse-power 
capacity, and operating 
at 500 revolutions per min- 
ute, is utilized for hoist- 
ing over the surface of 
the fuel pile, and the: over- 
head trolley for moving the 
reloading bucket is driven 
by a series motor of 50- 
horse-power capacity and 
the same speed of operation 
as the above-mentioned 
motor. 

A series-parallel controller 
is employed for manipulat 
ing two 30 horse-power mo- 
tors, which produce the 
traverse motion of the 
swing bridge used for trim 
ming the storage pile. The 
shakers, which receive the 
coal from the cafs and pass 
it into the feeding hoppers, 
are driven by inclosed 
5-horse-power motors, while 
the conveyors running be 
tween the hoppers and the 
crushers are operated by a 
motor of 25-horse-power ca- 
pacity, and 50-horse-power 
compound-wound open-type 
motors are used for supply- 
ing power to the crushers. 

Railway motors of 25 
horse-power are employed 
with overhead trolleys to 
haul the cars serving the ovens to and fro upon the 
elevated track, the contents of the cars being dumped 
into the coke ovens by gravity. The endless belt, above 
referred to, is handled by a 25-horse-power motor, and a 
40-horse-power motor of the open type is used for rais- 
ing each bucket elevator which connects the crushers 
with the bin-feeding belt. 

About 1,600 tons of coal is required each day for 


: Reversible Automatic Belt Tripper. 


THE USE OF ELECTRICITY IN DRIVING COAL-CONVEYING MACHINERY. 
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the four batteries of ovens when all are in operation; 
and in order to supply the coal as required, there are 
two 1,000-ton elevated bins provided, and a storage of 
50,000 tons, while the coal is all handled automatically, 
the conveying machinery all being operated by electric 
power, The -fact that the power cost for this work is 
only a trifle ever one cent per ton, not including the 
manual labor, is ampie proof that the electrical system 
of driving coal-handling machinery is most economical, 
while the system has shown itself to be more conven- 
ient and satisfactory in every way than any method 
not employing electric power, for doing this class of 
work 
_ —><- e+ — 
Anomalies of Ocean Travel, 

There have been a number of anomalies this year 
in the British shipping trade, and one of these is as 
saloon 

When 


was the expectation, shared 


to emigration and the return of passengers 


from Europe to the United States the cheap 
rates were established it 
in on both sides of the Atlantic, that there would be 
a tremendous rush of emigrants from the start, and 
that these emigrants would be of the lowest and most 
undesirable character rhe facts are that the rush did 
not take place until late in the season, and the indica 
tions are that the total number for this year will be 
less than for last year (which, however, was an extra 
ordinary year), and the character of the emigrants has 
their status appreciably 


not materially changed, nor 


lowered. For about six weeks the saloon accommoda 
tion of all the liners leaving Liverpool (and the same 
ports, and also the Conti 


The prin- 


is true as to other British 
nental ports) has been unusually crowded 
cipal reason for this is that American tourists, delayed 
home until late in the 


their departure for 


chiefly because the weather over here was very fine all 


season 


through the summer and early fall 

There are two developments of the ocean passenger 
traffic, both 
which have not attracted much atten 


steerage and _ saloon, 


tion heretofore, and yet which are 
getting to be important features in 
the business. The first is the in 


creasing number of citizens of the 
United States, by adoption, who come 
over to#Visit their native land and 
stay for a season and then return. 
This has always been the custom of 
the Scandinavian 
also getting to growing one 
among emigrants British 
Islands. The second development is 
the increasing number of British 
people, and Europeans generally, who 
go to the United States, not with any 
intention of settling, but simply as 
tourists. It is a mistake 
of Americans to suppose that the 
British people do not travel. As a 
matter of fact, they are great trav- 
elers, but the habit has been to take 
their holidays either in their 
country or on the Continent 

merly they seldom thought of going 

to the United States simply for a holiday, but there 
is a marked change in this regard. Still, on an At- 
lantic liner, the vast majority of the saloon 
gers are Americans and the great majority of the steer 


peoples, but it is 
be a 


from the 


common 


own 
For- 


passen 


age passengers leaving this side are original emigrants 
_ a >-e-2= - - 
An Insect Pest. 
One of the most terrible of insect 
be the minute black fly of the Mississippi Valley, says 
the writer of Zoological Notes in Knowledge, common 
ly known as the buffalo-gnat, from a fancied resem- 
blance in outline to the buffalo, or bison. The buffalo 
gnat chiefly attacks the larger kinds of live stock, al- 
though it will occasionally bite, and even kill, human 
beings. In the year 1874 it is stated that in a single 
county in Tennessee these insects killed stock to the 
value of $500,000; while week one 
parish in Louisiana lost 3,200 
Horses and mules, during such visitations, are killed 
while working, or before they can be got under cover 
when grazing; while in some of the cities on the Mis- 
sissippi the running of tramcars has been rendered im 
possible. 


pests appears to 


within a single 


head of live stock. 
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Among the new things to be placed in houses of the 
more imposing character is a combined garbage cre 
matory and water heater. This is in the shape of a 
small, round stove with a coil of pipe placed in the up- 
per part, and through this a circulation of water is 
maintained in connection with the regular water sup- 
ply. A coal fire is kept in the lower portion of the 
apparatus, and any garbage to be burned is thrown in 
the top and falls upon the coil of water pipe. The 
garbage to a certain extent takes the place of fuel and 
is consumed as such. The moisture of the garbage is 
driven out by the heat of the coal fire and the residue 
then burns in the same manner as the fuel and gives 
out considerable heat. 
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THE RACIAL EXHIBIT AT THE ST. LOUIS FAIR. 
(Continued from page 412.) 
order were the Arapahoes of old Algonquin stock, en- 
gaged in the manufacture of curious symbolic and 
beaded buckskin articles. In the next inclosure were 
Navajo Indians from the Navajo reservation. 
These were famous blanket weavers, workers in silver 
and turquoise, and they were seen engaged in the weav- 
ing of blankets. Then there was a group of Apache 
women busy at weaving; next some Sioux, 
skilled decorative artists in buckskin work. On the 
opposite side of the room to these was the exhibit of 
the Lawrence Industrial Training School. First there 
were some students undergoing manual training and 
learning mechanical drawing; beyond were others en- 
Then, in another section, was 
shop, following that a _ print- 
ing outfit daily paper was printed for 
distribution among visitors. This paper was the jour- 
nal of the Chilocco Indian Agricultural School, and was 
published at the school in the interests of the Indian 
service. Proceeding further down the first floor of 
the building, on the right, was another group of 
Navajos engaged in blanket weaving; then a group of 
Maricopa Indians from Arizona making most exquisite 
baskets and pottery work, then some Pomo Indians, re- 
Follow- 





some 


basket 


gaged in wagon making. 
a complete blacksmith 
in which a 


nowned also for their exquisite basket work. 
ing them another group of Pomo Indians, makers of 
stone and shell wampum (money), stone tools, musical 
instruments, ete., while last and most instructive of 
all was a room shown by the Chilocco Agricultural 
School, in which was found a display of native grasses 
and a model of an educated Indian’s farm, with its 
irrigation ditches and the various crops set out as they 
would be under actual conditions, while at the back 
of this model was shown the old Indian home or tepee, 
set up among the hills near a creek. Under the old 
native life the Indian went to the water in the hills; 








Inclined Suspended Light Conveyors Which Deliver Coal to Disintegrators. 


THE USE OF ELECTRICITY IN DRIVING COAL-CONVEYING MACHINERY. 


under the new he brings down the water by irrigation 
to himself in the plains. Opposite these displays was a 
set of inclosures representing the work of the Chilocco 
Indian Agricultural School. First there was a laundry 
in which the Indian girls were shown at work with the 
latest modern laundry appliances; then a kitchen where 


they were seen engaged in thoroughly up-to-date cook- 


ing, and lastly, there was a very dainty dining room set 
out with its china and glass, the table and furniture 
of which were made by the Chilocco Indians 

’ After a stroll through the Indian school and among 
the native tribes surrounding the parade ground, one 
was pretty thoroughly saturated with the atmosphere 
of Indian native and civilized life, and it must be con- 
fessed that in passing on around the brow of the hili 
to investigate other tribal exhibits, one was impressed 
with the fact that the North American Indian, particu- 
larly such splendid feliows as the Sioux, are greatly 
superior to the average savage tribes of the world, at 
least so far as they are represented at St. Louis. This 
is particularly true of the first native tribe encoun- 
tered after the Indian reservation had been left behind, 
namely, an exhibit of the pygmies, a black race from 
the Congo Free State. These diminutive specimens of 
humanity are intellectually average 
American Indian. Their features 
brutal, and evidence an intelligence of an extremely 
low order, while of the dignity which sits so splendidly 
upon the Indian as we know him, there is absolutely 
not a trace. Three tribes were represented, the Badin- 
gas, Batros, and the Bacoubas. One of the pygmies, 
Otto Bang, twenty-seven years old, looked, because of 
his small and attenuated stature and beardless face, 
more like a boy of sixteen or eighteen years. Yet he 
is a father of two children, and for the visitor who was 
on the lookout for sensations, he must have possessed 
rare interest, for the reason that his teeth have been 
filed to sharp points and have done duty in many 2 


far below the 


faces are coarse, 





DECEMBER I0, 1904. 


cannibal meal. The average stature of these people is 
about four feet. Their native houses are made of a 
framework of flexible bamboo, covered with palm leaf. 

Beyond the pygmies was the hut of a group of Pata- 
gonian “giants” so called. Although the specimens of 
these people at the fair were some of them of fair 
height, they would not by any means pass for giants 
in America. How the Patagonian race acquired their 
reputation for giant stature is difficult to explain, ex- 
cept on the hypothesis that the white races of many 
centuries ago were smaller of stature than they 
are to-day, and that when the early navigators first 
saw the Patagonians on their voyages around Cape 
Horn, they appeared as giants compared to themselves. 
This suggestion is borne out by the fact that the armor 
of that day is most of it very small for the average 
European or American of to-day. In fact, the typical 
football player of a college team would have to insti- 
tute quite a lengthy search in an armory collection to 
find a suit that he could wear with comfort. 

For many reasons the exhibit of the hairy Ainus, 
the aborigines of Japan, was interesting to the average 
visitor to the fair. This was the first time that these 
strange people have been represented in America. 
They come from the far north of Japan, where they 
engage chiefly in hunting and fishing. Inquiry among 
the Japanese revealed the fact that even to them the 
Ainus are a strange race whose beginnings are lost in 
the obscurity of earlier times. Like so many of the 
races that were included in this most fascinating ex- 
hibit, the Ainus are a very kindly, peaceable, and gentle 
people, far removed from the typical bloodthirsty sav- 
age of childhood’s imagination and of much of the 
juvenile literature of adventure and travel. 
~ —> -e+ a 
Improvements Needed in Torpedoes. 


Owing to the success that has attended its utiliza- 
tion in the Russo-Japanese war, the torpedo is claim- 
ing greater attention from the vari- 
ous naval powers than formerly. Es- 
pecially is this 
nection wiih the British Admiralty 
Although the torpedo has proved so 
deadly, there are two improvements 
which are urgent: the greater range 
of the weapon, and greater accelera- 
tion in firing rapidly from the tube. 
The British authorities are carrying 
out tests with a torpedo 18 inches in 
diameter, but with an 
erange of 1,300 yards, so that it can 
be effective at 3,300 yards. This in- 
crease is deemed to be imperative, 
not only to augment the destructive- 
ness of the weapon, but to enable it 
to be effective at a range exceeding 
that of the small quick-firing arms 
on the vessels. Owing to the rapid- 
ity of the fire of these light weapons, 
great danger attends the approach 
of the torpedo boat to the range at 
which the torpedo is effective, and 
the risk attending the operation is 
considered to be too great to com- 
pensate for the chance of the torpedo’s accomplishing its 
there is a much more important point 
The present speed of firing 


noticeable in con 





increased 


purpose. But 
in course of development. 


torpedoes is far too slow. It is contended that what 
is required is a lighter rapid-firing mechanism than 


is now employed. Such an improvement would enable 
the torpedo to be launched from a smaller type of 
vessel than the torpedo boat, thereby offering a smaller 
target to the quick-firing guns on the hostile vessel. 
By increasing the rapidity of fire of the torpedo, its 
effectiveness could be considerably enhanced, as a far 
greater number of weapons could be discharged before 
the fire from the hostile guns became so withering as 
to compel the retreat of the torpedo craft than is now 
possible with the existing discharging gear. 
oe +8 

Winds and the Temperature, 

In an article on the “Temperature of the Air,’ which 
Mr. William Marriott, secretary of the Royal Meteoro- 
logical Society, contributes to Knowledge as the first of 
a series on “Practical Meteorology,’ is a summary of 
the effects of the prevailing winds of Great Britain on 
the temperature: 

N. winds depress the temperature throughout the 
year. 

N.E. winds do the same, except 
their effect is small. 

E. winds lower the temperature very much in winter, 
and generally raise it in summer. 

S.E. winds do nearly the same, but less markedly in 
winter. 

S. winds raise the temperature much in winter, but 
searcely affect it in summer. 


in summer, when 


S.W. winds do nearly the same. ~- 

W. winds decidedly raise the temperature in winter, 
and lower it in summer. 

N.W. winds lower the temperature generally, but 
most in summer. 
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THE ROMAN GALLEYS DISCOVERED IN LAKE NEMI. 
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 
The remains of two Roman vessels of unusual size, 
sunk in Lake Nemi, have been recently brought to 
light, with the result that much has been added to 
our knowledge of ancient shipbuilding. Most of the 
remains have been acquired by the Metropolitan Mu- 
seum of Art of New York and will be shortly 
placed on exhibition. Lake Nemi, which lies in 
the Alban hills to the south of Rome, is a small, 
beautiful sheet of water a few miles in circum- 
ference, filling a basin formed by an extinct 
crater. From the clearness and smoothness of 
its water, it was known in ancient times as the 
Mirror of Diana. Around it were temples and 
many handsome villas, rendering it one of the 
most charming sites in the neighborhood of 
Rome. That a large ship belonging to one of 
the Roman emperors was sunk in the lake, was 
a matter of local tradition. Cardinal Colonna 
in the fifteenth century and others after him 
succeeded in bringing up a few fragments of a 
ship. Nothing very satisfactory was done, how- 
ever, until the Italian government had the pres- 
ent researches made by Sig. Borghi and Vittorio 
Malfatti. Experienced divers were employed to 
explore the bottom. Two large vessels were 
found, one lying near the shore and a second 
farther out. Both are nearly buried in the 
sand. The larger vessel must measure 230 feet 
long and 80 feet center, and the smaller one 200 
by 65 feet. Owing to their great size, larger 
than the usual war galleys, and their exceptional 
width, they were no doubt used by one of the 
emperors, perhaps Caligula, as pleasure barges. 
Among the pieces which have been brought up so far 
are a large cylindrical cap of bronze which carries a 
(Fig. 1). The whole is cast in one piece, 
and beautifully worked. This is one of the largest 
its height is 12 inches and exterior diameter 
The lion holds a movable bronze ring in 
The piece formed the top of a wood column, 
It seems to 


lion’s head 


pieces; 
17 inches. 
its teeth. 
proved by the timber still attached to it. 
have been used to hold a rope. The cap 
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divers under water, give us a great deal of information 
as to the details of construction of the two vessels, 
even if we are not able to reconstruct them entirely 
at the present time. As to the kind of wood which 
was used, some of it is soft, and the other is harder 
and more resinous. The soft wood, which was em- 








brought up, together with the explorations made by the 
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Fig. 3.—Details Showing the Method of 
Planking of the Lake Nemi Galleys. 


ployed mainly for the sheathing and the deck plank- 
ing, is white pine (Abies pectinate) and was no doubt 
procured on the spot, for splendid trees still grow in 
the region. The harder wood is either ‘the red pine 
(Abies ercelsa) or the larix, it is not certain which, 
seeing that the wood is greatly decomposed by the 
water. The harder wood is used mainly for the beams 
forming the framework. The pins for holding the 





was no doubt forced on to the end of the 
column, there being no trace of nail holes. 
This specimen has the highest artistic 
value of any which have been found as yet. 
Another bronze piece appearing to the ex- 
treme right of Fig. 1 was placed on the 
end of a beam It has the form of a 
rectangular cap or box. On the outer side 
is mounted a wolf's head which is some- 
what larger than natural size. The head 
holds a large ring in its teeth. This piece 
is of considerable size and measures over 
four feet in total length. Like the former, 
it shows no trace of nail holes. Another 
piece of similar dimensions, appearing to the 
extreme left of Fig. 1, simulates a hyena’s 
head holding a ring. These two pieces were 
no doubt placed at the two ends of corres- 
ponding beams. Another pair, shown in 
Fig. 2, have lion’s heads mounted on them 
and must have been symmetrically placed. 
A piece of remarkable execution is a Medu- 
sa’s head (Figs. 1 and 2) mounted upon a 
cap. With the exception of the piece which 
forms the head of the column, the others 
all have a rectangular box form with about 
0.7 inch metal. The ornamental casting 
was soldered on to the front. The caps 
have a somewhat tapering shape, so that 
they could be easily fitted on. All the 
heads are of fine workmanship, and must 
be ascribed to the first century of the 
Roman empire. 

Another fragment of a different kind is 
a rectangular bronze grating (Fig. 1) with 
the two side bars which held it in place. 
The bars have projections on the ends so 
that they could fit into beams or metal 
pieces. The grating was no doubt placed 
horizontally, and held in place by its own 
weight; there are no holes. Pieces of lead 
pipe in sections about three feet long were 
also found. These bear the inscription 
C€. CAESARIS. AUG. GERMANICI, which is the 
name of Caligula. and the vessels must 
therefore be assigned to his reign or from 
37 to 41 A. D. A great number of tiles 
about two feet square were brought up. 
These no doubt formed a pavement for the 
deck. Quantities of colored strips and 
different shaped pieces of a vitreous ma- 
terial form part of the collection, together with disks 
of serpentine and porphyry, which no doubt formed a 
brilliant mosaic floor. The second vessel yielded great 
quantities of timbers and a few objects. One of these 


nas the form of a bronze cap (Fig. 1) for the end of 
a beam, carrying a hand which the Roman vessels 
bore as a talisman. 


The pieces which have been 








Fig. 1—The Augural Hand Always Carried by the Roman Navigators 


as a Talisman. 





Fig. 2.—Bronze Ornaments for Masts and Anchors Found in Lake Nemi. 


THE ROMAN GALLEYS DISCOVERED IN LAKE NEMI. 


planking are of oak. The construction of the sheath- 
ing of the vessels is quite out of the ordinary. It is 
formed of planks placed edge to edge and joined by 
wedges. The planks swell and the edges thus form a 
tight joint. Another special feature is that the planks 
are also held together by long copper nails placed at 
intervals of 4 or 5 feet. The nails pass clear through 





Securing the 
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one plank down to the next one. The succeeding nail 
is driven through the second plank to the third, and 
so on. The planks themselves were held to the beams 
of the framework by shorter copper nails passing 
through them. The outside of the boat was first coated 
with a layer of hard piastering, over which was laid 
a woven fabric. Upon this came a sheathing of lea: 
plates which were held on by flat-headed coppe: 
nails about 2 inches long. The the 
is not quite clear, as it does not afford a wate: 
tight joint and the absence of organisms in the 
lake does not seem to justify such a protection 
Some of the tissue still formed 
of wool and has now taken a dark brown color; 
the fibers can still be distinguished 

The different the 
formed sometimes of a single piece and in other 
cases of two superposed 


use of lead 


remains. It is 


beams of framework are 


pieces nailed together 
The section in the latter case is as high as 10 
by 15 inches. To form a long beam, two pieces 
are often together with a parallel joint 
which is fastened by three large copper nails 


placed 


Upon some of the main beams are found the at 


tachment points for cross beams at intervals ot 


12 feet or more. In one piece we clearly see the 
construction of the deck flooring. It is formed 
of planks which are fastened on the beam by 


two nails. We also find the method of joining 
the planks by clavettes, which run in two row: 
Aiong the top of the plank 
ing runs a shallow groove into which no doubt 
fitted an upright partition. The different parts 
of the vessel are fitted together in two different 
ways, either by nails or by clavettes, which are 
held by oak pins. 


alongside the beam. 


The nails are mostly of cop 
per (only one of iron was found) and of these great 
numbers have been brought up and in all dimension 
ranging from 20 the 
plating. The section of the largest nails is nearly one 
inch on a side. They still the mark 
on the heads. The larger nails must have been made 


inches down to 1 inch for lea‘l 


bear hammer 
by forging, while the smallest ones were undoubtedly 
formed by stamping, as in our day 
feature deserves 
the nails they 
stacle, such as a knot 
many cases 
times in the form of a spiral 
mens found with the 
around in five or six turns 
In the project which he submitted lately 
to the Italian Sig. Malfatti 
proposes several different methods for re 


One very peculiar 
mention. On 
often 


driving in 
encountered an ob 
in the wood, and in 


they curved around many 
Some speci 
wound 


were ends 


government, 


covering the entire remains of the vessels 
He considers that the best plan would be (o 
drain 


off the lake and so obtain a reacy 
access to them. The remains are badly 
damaged, but the larger vessel is best 


preserved. 
—— —~S +e > o> 
A curious development of cinematography 
is to be undertaken by a London firm. The 
North German Lloyd Steamship Company 
have made arrangement for a complete bio 
scope record of every phase of life, both 
transatlantic 

Wilhelm II 
One 


work 


recreation and work, 
liner. The 


has been 


upon a 
vessel “Kaiser 
the 


phases of 


selectee for purpose 
diffic tt the 
will be the photographing of the operations 
in the engine room and stokeholds, owing 
to the indifferent lighting For 
the illumination purposes, however, special 
arc lamps of 
installed for 


of the most 


facilities. 


electric high 
will be the 
a special lens, the largest and most power 


candle power 


occasion, while 
ful that has ever been designated for cine 
matograph work, will be employed. This 
lens has a diameter of 314 inches by 6 
inches in length, as compared with “%< inch 
and *% inch, the respective diameter and 
length of the ordinary type of lens used 
for this work. The power of the lens will 
be sixteen times as great as the usual cine 
matograph The will be 
taken at the rate of sixteen per second, al 
lowing an Two 
men will be required for the operation, one 
for the the and the 
manipulation of the films, while the other 
will control the rotating mechanism of the 
camera. The total cost of this enterprise 
will be between $6,000 and $7,500. 

= rt ° 

For protecting the steel used in the con- 


lens. picturés 


exposure of 1-35 second. 


regulation of focus, 


struction of the new coal storage and handling plant 
at the New York navy yard, the government engineers 
required that all the structural steel work be given a 


coat of the best red lead before leaving the shop, all 
contact surfaces an extra coat before assembling, anc 
after erection two 
paint. 


coats of dark green graphite 
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PARLOR BOWLING ALLEY. 


There is always a demand for a good “parlor” game 











and inventors have found it quite profitable to modify 


many of the popular outdoor sports and so arrange 


them that they could be played in the sitting room. 


An inventor has recently thus modified the game 
of bowling or nine pins. Bowling cannot be called an 
outdoor sport, yet it is not a parlor game, because it 
requires a specially built and expensive bowling alley 


To play the “parlor” game, a miniature bowling alley 
has been provided which may be folded up into small 
compass and stored away without taking up much 
room In use the miniature alley may be placed on 
any kind of a table It comprises at one end a device 
for projecting or shooting the balls at the pins which 





A PARLOR BOWLING ALLEY. 


are arranged at the other end. The usual dead runs 
are provided at the side of the alley; put blocks are sup- 
plied with the apparatus for filling up these dead runs, 
to make a solid alley such as is used in playing the 
German game of nine pins. The shooting device con- 
sists of a casing, open at the front end and fitted with 
a piston. The piston rod projects through the rear wall 
of the casing. In operation the piston is drawn back 
and a ball is fitted into the shallow groove formed in 
the face of the piston. On releasing the piston it 
is thrown forward by action of the coil spring in the 
casing, shooting the ball against the pins. Provision is 
made for aiming the ball wherever desired. The piston 
casing is formed with lugs at top and bottom, which 
are received in grooves cut in two bars extending trans- 
versely across the board. This permits the shooting 
device to be moved laterally to any desired position 
and it may also be swung on the lugs as pivots to any 
desired angle. Mr. Robert E. Phillip, of 1709 Pacific 
Avenue, Spokanc, Washington, has just procured a 
patent on this miniature bowling alley 
7 2--+e-2> | 
IMPROVED EXERCISING MACHINE. 

A simple but very useful improvement in exercising 
machines is shown in the accompanying engraving. 
The machine, which is in the nature of parallel bars, 
is so constructed that only two standards are employed, 
firmly supported at their lower ends. Hand grips are 
provided at the upper ends of the standards. The hand 
grips are so constructed that they may be turned in 
the standards at the will of the exerciser while exer- 
cising on the machine, or they may be removed from 
the standard when not required. At the same time 
the construction is such that when they are subjected 























IMPROVED EXERCISING MACHINE. 
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to a direct downward pressure they will remain as sta- 
tionary as though fixed in the standards. 

The machine comprises an H-shaped base formed of 
two parallel side bars and a cross bar. The lower 
threaded ends of the two standards pass through the 
cross bar and the side bars at their points of intersec- 
tion, and are provided with nuts, whereby not only are 
the standards secured to the base, but the members 
of the base aiso are firmly bolted together. The hand 
grips are each formed of flat spring metal bent to a 
triangular shape with two projecting legs which are 
fitted into the open upper end of the standard. It will 
be evident that by this arrangement the hand grips 
may be readily removed and, when in use, can readily 
be turned in their standards. This freedom of action 
permits all the movements practised upon the ordi- 
nary parallel bar to be carried out and also a num- 
ber of movements impossible on the fixed parallel bars. 
We also show in one of our views another improve- 
ment consisting of an adjustable standard whereby 
the machine may be adjusted vertically within pre- 
scribed limits by turning a sleeve which is secured 
to the upper section of the standard and threaded onto 
the lower section. The inventor of 
this exercising machine is Mr. Fred- 
erick Bitter, of New York city, south- 
west corner of 32d Street and Third 
Avenue. 

ee 

The electric fan has been a god- 
send in more ways than one. In the 
summer months it has been the 
means of making more tolerable the 
positions of the men compeiled to 





labor in corners and portions of the 
office and shop remote from the little 
air which might find its way into the 
windows of the place. Besides this it 
has been the means of equalizing, in a very 
great measure, the demands made upon the power 
companies. These fans create a very considerable 
drain on the product of these companies at a time 
when there is almost no demand for current for light- 
ing purposes, with the result that the electric generat- 
ing concerns have found it quite profitable to encourage 
their manufacture and use. With this in view almost 
all of the companies in the larger cities keep a number 
of the fans on hand for rental to their patrons. The 
latest thing in this line is a tiny construction, which 
fits in the socket designed for a lamp. This fan is of 
such simple construction that it costs but little, and is 
said to be quite effective in scattering the air. With 
the use of a plug and cord it can be placed wherever 
desired. It is said to consume only eleven watts, or 
five of them may be operated with the same consump- 
tion of energy as an ordinary 16-candle-power lamp. 
It is built only for 110 volts, direct current. The fan 
has an 8-inch sweep, and the blades have a speed of 
1,600 revolutions per minute. 
Oo 


SHEET METAL VEHICLE WHEEL. 

The accompanying engraving pictures a vehicle wheel 
which is made of sheet metal almost entirely. The 
construction, however, is such as to produce a very 
strong, shapely wheel which may be used either on a 
light or a heavy vehicle. The wheel is also so ar- 
ranged that when in motion it will automatically lubri- 
cate the axlespindle. The hub of the wheel which hrs 
the usual external form, is made hollow to receive 
the box bearing which, in turn, receives and rotatably 
supports the axle spindle. The space formed between 
the shell of the hub and the box bearing provides a 
suitable oil chamber for lubrication of the spindle. The 
oil passes through a perforation in the wall of the 
box which may be opened or closed to any extent 
by means of set-screw threaded through the shell of 
the hub. On the exterior of the hub two parallel radial 
flanges are formed to which the spokes are secured. 
The spokes are made of sheet metal bent to the form 
of channels of U-shaped cross-section. The flanges on 
the hub are formed to fit the spokes and consequently 
consist of series of semi-circular or U-shaped abut- 
ments. A pair of clamping rings serve to hold the 
spokes against these abutments. These rings are 
formed with radial flanges shaped to correspond with 
the abutment flanges to which they are riveted at in- 
tervals. At their upper ends the spokes are riveted 
to a U-shaped wheel-rim formed of sheet metal. The 
rim is braced at intervals by shouldered rivets. The 
method of joining the ends of the wheel rim is shown 
in Fig. 3, and consists in riveting the ends to a coupling 
sleeve inserted in the rim. 

In assembling the wheel the coupling sleeve is 
riveted to one end, but is free to slide in the other. 
After the tire is shrunk on and the rim thereby com- 
pressed to the proper degree, the other end is riveted 
to the coupling sleeve. Fig. 2 shows a double or rein- 
forced rim which is used for extra heavy work. Mr. 
John Lefler, of San Bernardino, Cal. (Box 223), is the 
inventor of this sheet-metal vehicle wheel. 
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MILKING MACHINE. 

A rather novel machine for milking cows has recent- 
ly been invented by Mr. Victor O. Johnson, of Pawnee, 
Oklahoma Territory. This machine is arranged to 
copy as nearly as possible the action of the hand when 
milking. A brace of four squeezers is provided, 
each resting in a box and all the boxes secured on a 
common frame but in such manner that they can easily 
be adjusted to any cow. Each squeezer consists of two 
flat spring metal plates connected at the bottom by a 





MILKING MACHINE. 


U-shaped spring piece and each formed at the upper 
end with an inwardly-projecting U-shaped bend. These 
bends are, in operation, adapted to compress the teat 
at its upper portion to prevent the milk flowing back 
into the udder while the squeezer plates are moved 
together. The squeezer plates are provided with a 
rubber covering formed with ribs at the sides and thus 
producing channels corresponding somewhat to the 
form of the teat. The squeezers are operated by com- 
pressed air, the outer plate of each squeezer being con- 
nected to a piston operating in a small cylinder at- 
tached to the box of that. squeezer. The plates at each 
side are formed with pins which project through curved 
slots in the side walls of the box and are secured to 
intermeshing segment gears mounted on the box. 
These segment gears cause the inner plate to move 
toward the outer plate when the latter is moved in- 
ward by the piston, and the pins coact with the curved 
slots tc move the squeezer first upward and then down- 
ward while the squeezer plates are still advancing 
toward each other, thus copying very closely the action 
of the hand when milking. 
—<_>-- 
Hrief Notes Concerning Patents, 

The collapsible lifeboat invented by Capt. Valdemar 
Engelhardt, a Danish sea captain, and which has al- 
ready been the subject of a brief description in these 
columns, has recently received the official indorsement 
of the Board of Supervising Inspectors of Steam Ves- 
sels of the United States. This places this craft on 
the list of those which are recognized and approved for 
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use on passenger-carrying vessels. The tests made for 
the government officials were very severe. The craft 
was first rowed up the East River for a considerable 
distance to try her speed, and then after this was 
found to be entirely satisfactory, twenty-five men were 
crowded onto her, and although the boat made use of 
on this occasion was only twenty feet long, she car- 
ried this unusual burden easily. The men were crowd- 
ed to one side in an endeavor to upset her, but without 
success. Her cargo was then increased by the addition 
of 4,900 pounds of stone, which seemed to have very 
little perceptible effect. The compactness of this life 
boat is another remarkable feature. It is said that 
four of them can be nested in the space which is 
usually occupied by one boat. 


Some of the European governments, which have at 
hand the means of making alcohol in large quantities 
at small cost, have undertaken to encourage the manu- 
facture of spirits. The Emperor of Germany, for in- 
stance, has given the matter some considerable per- 
sonal attention, and has offered prizes for efficient ‘Jle- 
signs of engines and lighting apparatus making use of 
alcohol. The result has beén that great strides have 
been made, and the new devices are used to quite a 
large extent. The same thing has been done to a 
minor degree by the Russians, but it has been discov- 
ered to be a lamentable fact that, as the manufacture of 
alcohol increased, the amount consumed as a beverage 
also grew lamentably larger and Jarger. The alcohol 
habit has taken such a hold on the Russians, that re- 
cently the Imperial Minister of Finance offered a 
prize of 50,000 rubles, which is equal to $25,750, for 
the discovery of some means by which the alcohol 
would be rendered so distasteful, that it could not be 
consumed in this manner. Pamphlets giving the con- 
ditions of the award have been distributed among the 
Russian consuls in the various countries of the world, 
and it is hoped to stir up a universal interest in the 
contest. 


The Parisian scientist and inventor George F. Joubert 
has recently announced a discovery which will do much 
toward making the submarine boat a practicality. This 
is a means of renewing the air of the interior after the 
craft has gone below the surface of the water. This is 
done by the use of a substance called “oxylith,” pro- 
duced electrolytically, which has the power of giving 
off almost pure oxygen, when pieces of it are dropped 
into a quantity of water, in much the same manner as 
carbide of calcium acts under similar circumstances. 
A plant for the manufacture of the new product has 
been erected in the Isére district of France, where there 
is an abundance of water power. While there are many 
uses for a commodity of this character, its most prom- 
ising field seems to be that referred to above, and in 
this connection it is said that it makes available the 
use of gasoline engines for propelling the boat even 
when entirely submerged. It is well known that gaso- 
line offers the most economical and convenient fuel, 
but is only partially available for use on board these 
boats, because of the fumes which are given eff; but 
with the use of “oxylith,” this can be overcome, and 
the usual battery installation found necessary on these 
craft for driving while running below the surface can 
be dispensed with. The Joubert process has been fully 
described in these columns. 


Quite a pretentious factory has been built at Knox- 
ville, Tenn., for the purpose of engaging in the manu- 
facture of several devices, which are to be made under 
the patents of Prof. Weston M. Fulton, of that city. 
Prof. Fulton is the local forecaster in charge of the 
United States Weather Bureau offices and observatory 
in that city, and by special arrangement with the gov- 
ernment he is also instructor of meteorology at the 
University of Virginia. His invention referred to above 
has for its object the generation of power from the 
changes which are constantly going on in the tempera- 
ture. The essential feature of his invention is the 
vessel holding the gases and liquids, which are acted 
upon by the atmosphere. He has designed a metal ves- 
sel for this purpose, with deeply corrugated sides, and 
he claims that this is capable of compression and ex- 
pansion to a remarkable degree without impairing its 
usefulness. For the purpose of demonstration, the 
professor has one of these devices equipped for the 
work of raising a five-pound weight, which it does in a 
truly remarkable manner. It is contemplated to make 
these motors in connection with clocks and bread-raising 
machines, as soon as the factory is in running order. 
The clocks will never need winding, and the bread- 
raising machine will perform its functions in a very re- 
liable manner and without the use of yeast. Public 
sentiment has of late demanded that bakers depart 
from the long-established custom of using yeast as a 
leaven for bread, and the “salt-rising” process is com- 
ing more and more into genera! use. This requires a 
higher and more uniform. temperature, and artificial 
heat must be resorted to. It is claimed that with the 
regulator invented by Prof. Fulton, an absolutely even 
temperature may be obtained at any desired degree. 
The device is known as the “sylphon.” 


Scientific American 


Legal Notes. 


IMPLIED LIcENSES AND THEIR LEGAL CONSTRUCTION.— 
The National Carbon Company, a manufacturer of 
carbons, employed Clarence M. Barber as a mechanical 
engineer on a salary. It was part of Barber’s duties to 
devote his time and skill to the improving and cheapen- 
ing of the process of manufacturing carbon, an essen- 
tial step of which process was electroplating. While 
he was thus employed, Barber invented a valuable 
method for electroplating, and a machine for carrying 
out this method. He took out patents for both his 
method and his machine. Under his supervision, spe- 
cial buildings were erected at the works of the Na- 
tional Carbon Company, his employers, to accommo- 
date seven of his machines, six of which were built 
and installed under his direction, and the seventh of 
which was installed after his employment had ended. 

These were the facts in the case of Barber vs. the 
National Carbon Company (129 Fed. Rep. 370). The 
question presented to the Court was this: Had the Na- 
tional Carbon Company any right to use the seven ma- 
chines which had been installed, and the patented 
process invented by Barber? 

The precise terms of Barber’s employment were some- 
what indefinite. That his employers knew of his pur- 
pose to apply for a patent was most likely. Buildings 
were especially designed for the use of Barber's pro- 
cess, and apparatus was constructed under his direc- 
tion, which the court thought were facts suffcient 
to raise the presumption that he intended to grant to 
the Carbon Company the right to use his process in 
connection with the machines, for which space in the 
several fa_tories had been specially arranged with his 
knowledge and under his direction. The right of use 
presumed was the right to use such number of ma- 
chines as had been prepared for, a right not limited 
to the life of the particular machine, but including 
renewals so long as the Carbon Company continued in 
the manufacture of carbons. The court therefore 
held that the scope of the implied license included the 
seventh machine, constructed after Barber was dis- 
charged, to occupy the place prepared for it under 
Barber’s direction. His conduct was such in tb 
court’s opinion, that Barber had estopped himself 
from asserting that the use of his invention to this 
extent was an infringement of his right as a patentee. 


























ADDITIONS, OMISSIONS CHANGES—WHEN THEY 
CONSTITUTE INFRINGEMENT AND WHEN THEY Do Nort.— 
John Lenhart secured a patent in 1889, covering an 
adjustable sliding plate attached by means of a bolt 
and a slot in the plate, to the inner side of the mold 
board or share of a plow, to regulate its tilting. The 
plate described in the specification has a thin lower 
edge turned toward the share, so that, as it is de- 
pressed, it will pass under the edge of the share and 
cut the roots of grass under the turf. This patent, in 
an infringement suit brought by Lenhart against the 
Laurie Implement Company, was held to be infringed 
by defendant’s device, and that decree was affirmed 
by the Circuit Court of Appeals (130 Fed. Rep. 122). 

On appeal, the court held that defendant’s device, 
which consisted of an adjustable sliding plate at- 
tached by means of a bolt and a slot in the plate to 
the inner side of a clip on the inner side of the mold 
board of a plow, to regulate its tilting, is the mechan- 
ical equivalent of Lenhart’s device, although its lower 
edge is flattened in the form of a triangular shoe, so 
that it will not cut roots, and although it depends by 
the side of and not vertically under the edge of the 
plowshare. 

This decision exemplifies the well-known principle 
of patent law, that infringement cannot be escaped by 
adding to or subtracting from a patented device, by 
changing its form, or by making it more or less effi- 
cient while still retaining its principle and mode of 
operation, and while attaining the same result by the 
use of identical or of equivalent mechanical means. 


AND 


ASSIGNERS AS NECESSARY PARTIES TO AN INFRINGE- 
MENT Svuit.—The McMichael and Wildman Manufactur- 
ing Company brought a suit against Ruth, alleging in- 
fringement of letters patent granted to Abner Mc- 
Michael and Frank B. Wildman for automatic rib 
knitting machines. Among other things, the answer 
alleged that the plaintiff was not the owner of the entire 
patent, but that a third interest was owned by Lewis 
Jones. An instrument was offered in evidence signed 
by McMichael and Wildman in which they agreed, in 
consideration of Jones’ having improved upon an in- 
vention of theirs, to transfer to him a third interest 
of all the improvements patented thereon, and also to 
transfer to him a third of any patents which might 
be issued to McMichael and Wildman in the future, 
provided that they had been developed at the expense 
of Lewis Jones. ‘t will be noted that the instrument 
was wholly executory, that it was not an immediate as- 
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signment, but an agreement to transfer. Obviously, the 
instrument did not convey the legal title to a third 
of any existing patent. For that reason the court held 
that the plaintiff could not be required to litigate the 
question of establishing Jones’ interest in this particu- 
lar patent. 

Attacking the question of infringement, the court 
was not convinced that the presumption of validity 
which arises from the granting of the patent was 
rebutted in this case. The defendant contended that 
the substitution made by the patentees did not require 
invention. It was a mere exercise of selection wholly 
within the domain of mechanical skill. If it were true 
that what was done by McMichael and Wildman did 
not require invention, but only the exercise of mech 
anical skill, the conclusion which the defendants 
sought to deduce from this proposition would, of course, 
be inevitable. But the court thought the creative 
faculty of the inventor, not merely the ingenuity of the 
skilled mechanic, was exercised in producing the pat- 
ented combination, which was a knitting machine. The 
art had been already developed; the patentees brought 
to it nothing of a fundamental character. Nevertheless,. 
in the court’s opinion they did, by their improvements, 
create a construction which had never before existed 
and which has proved to be commercially suecessful. 

The decree of the Circuit Court was placed wholly 
on its finding that the defendants had not infringed 
But in that view the Circuit Court of Appeals did not 
concur. The latter court thought that the court below 
was not warranted in limiting the construction of the 
claims as it did. i eS 

A STRANGE ASSIGNMENT CAskt.—The two suits brought 
by the National Cash Register Company against the 
New Columbus Watch Company and the Hallwood 
Cash Register Company, recently decided in a single 
opinion by the Circuit Court of Appeals (129 Fed. 
Rep. 114) are curious in more than one respect. It 
seems that the complainant purchased and took an 
assignment of an application for a patent which had 
been pending in the Patent Office for some four years. 
Six months before the filing of the application com- 
plainant had been in negotiation with the applicant 
and two other persons for the purchase of prior pat 
ents for inventions made by him relating to the same 
kind of machines, and issued to the three. He was 
then informed of an agreement between them by 
which, so long as it continued in force, the other two 
persons furnished the capital necessary to perfect and 
patent all inventions made by the inventor relating 
to the subject-matter and were to have an equai inter- 
est in the patents as a consideration. As a matter of 
fact the application bought by complainant covered 
an invention made under such agreement, and 
persons who furnished the capital were each equal 
owners of a third interest. The Circuit Couré of Ap- 
peals decided that the facts were such as to put the 
complainant on his guard and to charge him with 
notice of all that might have been learned by an in- 
quiry prosecuted with reasonable diligence, and that 
no title was acquired to the patent subsequently issued 
which would support a suit for its infringement. 


two 


Tue Powers OF OWNERS OF UNDIVIDED INTERESTS IN 
PATENTS.—The owner of an undivided part of all the 
rights secured by a patent may without the consent of 
his co-owners grant a valid license to use the monopoly 
secured by a patent. A patent secures the exclusive 
right to use, and the exclusive right to; sell the inven- 
tion it protects. A grant of all these exclusive rights 
throughout the United States, a grant of an undivided 
part of all these exclusive rights, or a grant of all 
these exclusive rights throughout a specified part of 
the United States, is an assignment of an interest in 
the patent, by whatever name it is designated. A 
grant of any interest in or right under a patent less 
than these is a license. 





Such is the monopoly granted by letters patent, that 
an exclusive licensee for the sale of articles embodying 
a patented invention or discovery may attach all such 
conditions as he sees fit to it unless made under his 
license. A contract may be made, binding a purchaser 
not to sell for less than a certain named price, nor 
to any other dealer who does not sign a similar agree- 
ment, and making a compliance with such require- 
ments a condition of the license to use or lend the 
patented article. 





The fact that an alleged infringing mechanical d>o- 
vice lacks one of the functions of a patented devi-ec 
does not avoid infringement, where such function is 
not claimed in the patent. 





It is a well-known principle in Federal Court pro- 
cedure that the owner of a patent is not estopped to 
maintain a suit against the user of an article held to 
infringe by the Circuit Court of Appeals because of a 
contrary decision in another circuit in a suit against 
the manufacturer.—Eldred v. Breitwieser (C. C.), 251. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 
ELECTRIC HEATER.—E. P. Weacrn, Jef 
ferson City, Mo. The invention relates to elec 
trie heaters admitting of general use, but more 
particularly to a type of heater used to a great 
extent in the boot, shoe, and leather working 
trades. It is especially valuable for heating 
burhishing irons for troning the bottoms or 
soles of shoes and boots and for treeing-irons 
used for troning the uppers of boots and shoes. 
MOVABLE INCANDESCENT LAMP OR 
GAS-LIGHT HOLDER.—J. H. Stanton, Bt. 
Catherines, Canada. Mr. Stanton’s Invention 
is an improvement in that class of hangers or 
holders for lamps which are suspended and 
adapted to swing or be adjusted in different 
positions or at different angles. The hanger is 
adapted for holding a gastip at any required 
angle or position with the same facility as an 

incandescent lamp. 


Of Interest to Farmers, 

FRUIT GATHERER.—J. R. Rew, Vancouver, 
Wash. With some classes of fruit it is expe- 
dient to shake the same from the trees; but the 
fruit friling on muddy or similar ground is 
Objectionable, because of the washing and 
cleaning that must follow. The object is to 
here provide an inexpensive device adapted to 
be arranged around a tree below the branches 
and into which fruit may fall and from which 
discharged into a suitable receptacle. The de- 
vice may be easily removed from tree to tree, 
orchard to orchard, and compactly folded when 
Hot In use. 

FENCE.—H. M. Metnecke, Tomah, Wis. 
The invention comprises the combination of a 
post threaded at its lower end, and a base 
plate heving an opening for the post and pro 
vided at its edges with the laterally-extending 
apur-like arms projecting downwardly at their 
outer ends and forming extensions lateraily be 
youd the edges of and below the base-piate 
The post can be used in any kind of soll and 
sunk to any depth to prevent leaning and loos 
ening, and used at corners or at Intermediate 
points. 

Of General Interest, 

MANUFACTURE OF BISCUIT CUPS.—-A 
Jumma, New York, N. Y. The invention refers 
te cups to be flied with ice-cream, candies, etc 
and ite object is to provide certain improve 
ments in the manufacture of cups whereby a 
uniform baking of the biecult dough in the 
baking-iron ie obtained, a large number of cups 
are simultancously and uniformly baked at each 
operation, and operator enabled to quickly ma 
nipulate the baking-jron 

LATCH.—C. H. Bianpina, Harvey, N. bb 
In the present patent the object of the inven 
thon ts the provision of an improved substitute 
for ordinary door-latches which shall be 
pler, cheaper, stronger and more durable. The 
lateh or latch-bar is constructed of wire bent 
upon tivelf and twisted. All parts of the Im 
preved door-latch are constructed of wire, so 


sim 


that the device excels in the qualities men 
tlened above. 
AIR-SUILP..T. C. Bennow, Absarokee, Mont 


Mr. Henbow'’s invention is an improvement in 
alraships, and especially in that class which 
employ gasbage forming supports for the car, 
and the Invention relates particularly to means 
for propelling the car in either direction, for 
causing the same to descend, and for aiding in 
the ascent of the ship 


FABRIC TRIMMING Kb HRaANNen, New 
York, N. Y. The object of the invention Is to 


provide an improved fabric trimming adapted 
to be converted or made up into different arti 
cles 


such, for Instance, as a lady's collar or 
other neckwear, a bow, rosette,.or the Iike 
weed on hats, dresses, and other wearing ap 
parel. 
CORBET.—E. Savorve, 35 Rue du Calre, 
Parla, France, In this invention, the main 
feature of the corset resides in the vertical 


whatehones, the lower ends of which lie at a 
certain distance above the lower edge of the 
corset, and the upper ends Iie under the upper 
edge of the corset and fastening ribbons or sim- 
ilar devices arranged circumferentially on the 
upper part of the corset. This corset sustains 
the body, is very comfortable, and the whale- 
bones are arranged to be less liable to break, 
especially when what are called “spring-steel” 
whalebones are used. 

BILL-FILE.—J. P. Wome te, Newport News, 
Va. The invention is an improvement in that 
class of Hles which comprise a pointed pin, a 
supporting-base therefor, and a tube adapted 
to stide on the pin and extending the whole 
length of the same and serving to receive and 
hold bills and other papers which are removed 
with it when {t Is desired to examine them for 
the purpose of detaching one or more. 

GARMENT-FORM.—G. Weayt, Mannington, 

Va. this 






















by the chute may be raised to a window and 
may be connected therewith ip such manner as 
to afford a means for the safe escape of the oc- 
cupants of the house. The chute may be of can- 
vas or other suitable material, and has at its 
upper end a frame by which it may be held 
open, and handles at its lower end, by which 
firemen on the ground can hold it in any de- 
sired position. 

GAS-CHECK.—A. Utimann, Macon, Ga.— 
Mr. Ulimann’s improvement Is in that class of 
checks In which a pin-valve is employed for 
regulating the flow of gas. His check obviates 
well known objections, By employing a plu- 
rality of small openings be is able to secure a 
high pressure of gas and greater velocity of 
the same, and by using a pin-valve for each 
port or exit the latter never becomes clogged. 
The check is practically self-cleaning and never 
requires attention after installment. 


TOBACCO-POUCH.—O. Van Cos, Cripple 
Creek, Col. Users of tobacco in plug form gen- 
erally experience inconvenience and loss of 
time in reaching a knife for cutting tobacco 
from a plug, and this frequently leads to the 
practice of persons biting parts of the tobacco 
from the plug. The object of the inventor is 
to overcome this disadvantage and to provide 
means which will enable parts of the plug to 
be readily and quickly cut and also tend to 
reduce the evils of biting off parts of the plug. 


PROPELLER.—T. G. Tuomrpson, Cambridge, 
Wis. The inventor seeks to provide a con 
struction which in its operation will simulate 
closely the movements of a fish In propelling 
in water, and to this end he makes provision 
for what he calls the “main” arm, with the 
outer swinging end of which is connected the 
blade, so the latter can be swung bodily by 
the movements of the main arm on its center 
and also can swing on its pivotal connection 
with the arm in such manner as to secure a 





to utilize a large amount of coal waste or 
sereenings and the like, that has always been 
an undesirable fuel. 

HANDLE ATTACHMENT.—W. CHAMBERS, 
Chiéago, Ill. The invention refers to improve- 
ments for attaching handles to pots, kettles, 
and utensils of various kinds. It is especially 
adapted for use on receptacles which have to 
be heated and which have a pivoted bail or 
handle that hangs down in contact with the 
receptacle while it is being heated. The bail 
or handle quickly becomes heated when in such 
a position; and the object is to remedy this 
undesirable state of affairs. 


Hardware. 
FOOT-VISE FOR ANVILS.—E. M. Corne.u, 
Centerburg, Ohio. The objects of the invention 
are to secure an arrangement of an anvil with 
a vise attached, which shall be for general use 
and of special value in horseshoe-work, such 
as welding sharp toe-calks. To so construct the 
vise that it may be very easily and quickly 
brought into position for use with the anvil 
and may be swung out of the way when not in 
use to permit other work to be done on the 
anvil. To provide a holding device normally 
open, so that it is always ready for use with 
out first making a superfluous motion to open 
the jaws. 
FLUE-EXPANDER.—4J. A. 
Marine Works, New Orleans, La 


PLAYER, Southern 
Mr. Player's 


expanding boiler-flues in flue-sheets, the ob 
ject being to provide a tool adapted to be 
operated by a suitable motor and by means of 
which a flue may be quickly expanded to a 
tight fit in the flue-sheet opening and parallel 
with wall of the opening. 

RIVET.—G. L. MILLer, Socialville, Ohio. 
The Invention may be used in every connection 





double action in the propeller, resulting from 
the movements of the arm with the blade and 
from movements of the blade to a limited ex 
tent Independently of the arm 

FINGER-RING.—C. Scumipt, New York, N.| 
Y. This invention has for its object the pro | 
vision of a finger-ring resembling an ordinary 
signet ring and arranged to provide a locket 
containing pictures and the like. Pictures, ete., | 
ean be realily viewed when swinging the seg-| 
mental cover into an open position. The cover 
limited to a flat seal portion, and may | 
be arranged exteriorly and of different forms, 
and ornamented with precious stones and the 
like 

JEWEL- PIN SETTER.—0O. E. Scort, Water 
bury, Vt In the object 
vide a arranged to insure an 
setting of the ruby-pin without removal of | 
the roller-table or bair-spring from the balance 
wheel to prevent the rim of the wheel from be 
ing subjected to heat, and hence Injured by the 
heat employed in melting the shellac used for 
fastening the ruby-pin in position in the 
table 

PROCESS OF MAKING HOMOLOGUES OF 
IONONE.—K. Scumipt, Holeminden, Germany. | 
This application is a division of a prior United 
States application, filed by Mr. Schmidt. The 
Inventor obtains the pure isomerides, the kind 
of tsomeride obtained depending upon the na- 
ture of the acid, those acids which, like con- 
centrated sulfuric acid, exhibit very marked 
hydrolytic action producing isomerides of the 
beta series, while the actions of acids ach as 
phosphoric, formic, and the like, the hydrolytic 
action of which is infertor to that of sulfuric, 
will not go beyond formation of isomerides of 
the alpha series. The invention relates to man- 
ufacture of alpha and beta lonone 

BEVERAGE,.—E. M. Roperts, Atlanta, Ga. 
The more particular object in this instance is 
to produce a beverage which simulates the bit- 
ter and pungent taste generally found in lager 
beers, ales, ete., containing little or no ferment |! 
or fermentative product and made without the| 
direct use of alcohol, malt, or hops. It may be 
dispensed after the manner of soda-water and 
to some extent used as a medicine. 

PASTEURIZING BOTTLED LIQUIDS.—0O. 
Maruis, Wausau, Wis. The inventor provides 
an apparatus for use in sterilizing bottled li 
quids, especially beer. In the sterilizing process 
many bottles burst, entailing more or less loss. 
Further, in the sterilizing process beer is often 
so changed as to have a burned or other dis- 
agreeable taste, and also objectionable color. 
By Mr. Mathie’s improvement both the above 
indicated results are avolded with certainty, 
so that great economy is effected and an Im-! 
proved product obtalned. 


this case is to pro 


setter accurate 





ADJUSTABLE PIVE-HANGER.—O A 
Meyer, New York, N. Y. The purpose of the 
improvement is to provide a hanger in which 


lightness is combined with strength and by 
means of which pipes may be arranged in 
series one over or under the other and be 
placed in parallelism or at angles with each 
other to each other vertically or horizontally. 
The hanger is constructed so that it Is flexible 
in its clamping action. 

ARTIFICIAL FUEL.—G. K. Hotiasrer, Jn. 
New York, N. Y. The inventor's process is a 
simple process free from all those materials 
that go te make an artificial fuel so costly, 











} to eateh or seratch material, 


| dirt or 


}eras Cove, 


to which the ordinary tubular rivet is ap 
plied, such as harness, trunk, and certain 
kinds of shoe work, and upon heavy cloth 


goods, and the like. It has a smooth head at 
each side, and is therefore without rough edge 
the clenches not 
contact with adjacent 
There is, moreover, no irregular portion 
the like to collect about 

SASH-FASTENER.—J. H 
Texas. In 


coming in surfaces 


for 


CLEMENTS, 
the 


Cop 


this case improve 


invention relates to improvements in tools for) 


designed to be driven by a suitable engine or 
motor mounted upon the frame. 

PACKAGING-MACHINE.—A. McLagop, and 
J. H. McLegop, Marietta, O. In this patent the 
inventors have made certain improvements in 
packaging-machines, and especially in force- 
feed devices for flaked or powdered matertal. 
The present invention is especially adapted in 
handling flaked goods, such as rolled oats, for 
which work the machine has proved very sat- 
isfactory. 

WINDMILL-PUMP COUPLING. — <& W. 
Decker, Charles City, lowa. The object here 
is to provide means of coupling the hand- 
lever of the pump to the pump-rod, at tlie 
same time uncoupling the windmill-rod from 
the pump-rod and vice versa. Means for ob- 
taining this are embodied in a device attached 
to a special form of windmill-rod, all appara- 
tus for coupling and uncoupling being con- 
tained in this pump-rod with its attachments. 
The device is practical and extremely con- 
venient in that the pump-rod may be placed in 
the pump, replacing the original pump-rod, and 
after attaching the device by certain means the 
apparatus is ready to be used. 


LEADING ATTACHMENT FOR TYPE 
CASTING AND SETTING MACHINES.—S8. 


DreumMMonD and W. C. LIEBERKNECHT, New 
York, N. Y. The invention refers to improve- 
ments in leading attachments for type casting 
and setting machines, and particularly to the 





so-called “monotype machine,” the object be- 
ing to provide a device by means of which 


| leads of any desired size will be automatically 
| fed between the lines of type as composed, thug 





ment relates te sash-fasteners or supports, and 


is applicable to sashes which are not counter 


weighted It contemplates the use of a verti 


| cally-disposed rod-which is attached th a win 


dow-casement, and in connection with this rod 
a clutch is employed which is attached to 
the sash. The Invention resides especially in 


the construction of the clutch and improve 


}of that 


ments in the means for attaching the clutch to | 


the sash. 


Machines and Mechanical 

DIE-STOCK.—.J. J. Detenant, Chicago, Il 
Mr. Delehant’s invention relates to improve 
ments in stocks for threadcutting dies, an ob 
ject being to provide a die-stock with a simple 
means for quickly adjusting It to different sizes 
of pipes or rods on which a thread is to be cut 
and serving as a guide to cause a perfectly 
straight cut of thread 

CONDUIT-THREADING MACHINE.—E. U. 
Mack, Florence, 8. C. In this patent the in 
vention has reference to machines for travers 
ing conduits to effect the drawing in of an elec 
trie or other conductor or a for attach 
ment to such conductor. The inventor's prin 
cipal objects are to provide an effective appa 


Devices, 


cord 


ratus of this class which will act automatic 
ally 
VISE.—-E. CLark, Dover, Del. In the pres 


ent patent the Intention of the Invention is the 
provision of a new and improved vise arranged 
to permit the operator to conveniently and 
quickly open and close the jaws to firmly grip 
or release the article while it Is undergoing the 
desired treatment. 
GRINDING-MACHINE.—-D._ 8. 
Livermore Falls, Maine. 


THOMPSON, 
The object is to pro- 


vide a mactine more especially designed for the | 


use of manufacturing opticians to permit of 
grinding cylindrical, toric, and other lenses 
with the greatest accuracy and producing ex- 
ceedingly fine surfaces without requiring skilled 
labor and without giving much attention to ma 
chine during the grinding process. The inven 
tion relates to grinding-machines such as 
shown and described in the Letters Patent of 
the United States formerly granted to Mr 
Thompson. 

BOOK - FINISHING MACHINE—F. A. 
Sreece and M. Karasa, New Rochelle, N. Y¥ 
In this patent of the Messrs. Steele and Kalaba 
the invention has reference to a machine for 
marking the backs of books with gilt and va 
rious other inscriptions, whereby the marking 
or finishing is performed with mechanical ac- 
curacy and much more rapidly than could be 
done by hand. 

SAWING-MACHINE.—J. R. Rerp, Vancon- 
ver, Wash. The invention has particular ap- 
plication to improvements in a motor-driven 
drag-saw mechanism. An object is to pro- 
vide a machine that may be easily carried or 
transported from place to place over rough and 
wheven ground, such as found in wooded local- 
ities, without the necessity of using teams or 
consuming time in clearing a path for passage 
of the machine through the woods. Further, 


not only expediting the setting up of matte, 
but resulting in a uniformity of work. 
MACHINE FOR MAKING TUNE-SHEETS OF 
MUSIC.—N. CoLiins, 22 Grays Inn road, Lon- 
don, England. As usual with tune-sheets, notes 
are represented by perforations In the sheet, 
there being a line of perforations corresponding 
to the notes of each pitch in the scale, the 
length of the several perforations and of the 
intervals separating them representing the 
length of the respective notes and intervals in 
the plece of music to be reproduced. The tn 
improvements in machines 
for making “note” or “tune” sheets which are 
used in connection with automatically-played 
instruments. 
STREET-SWEEPER.—A 
Il. Mr 


vention relates to 


Brown, Plainfield, 
Brown's invention relates to sweepers 
class which take up and collect diri 
gathered from the street and retain it in dirt 
which from the 
sweeper and designed to be toaded onto a sep- 
to the dump. 


receptacles are removable 


arate vehicle to be carried away 


so that the sweeper itself may be kept contin 
nously at work, A former patent granted this 
inventor is a sweeper of this type, and the 
present comprehends features by which the 
machine sweeps cleaner, operates closer to 
curb, and is rendered more compact and 
stronger 


BLUE-PRINT MACHINE.—H. A. BucnHoLz 
and FE. J. G. Rapemacner, New York, N. Y. 
The purpose here is to provide a form of ma 


| chine especially adapted for making blue prints 





| 


or photographic prints from tracings on trans 
parent material or drawing paper adapted for 
the purpose, and to so construct the machine 
that properly-prepared paper in reel 
protected from light and held in 
manner In machine in suitable receptacle and 
means for feeding the prepared paper in con 
nection with the tracing-cloth or other ma- 
terlal from which a print is made be 
neath a transparent pane which will uniformly 
hold the sensitive paper and cloth containing 
designs to be copied in smooth, close relation 
to each other. 


form is 
revoluble 





Prime Movers and Their Accessories, 

ROTARY ENGINE... W. Beaumont, Granite, 
Oklahoma. Mr. Beaumont’s invention refers to 
improvements in rotary engines, an object being 
to provide an engine of this type so constructed 
as to be evenly balanced while running and 
which may be operated with an economical use 
of steam. The body of the engine is cast in 
four parts, suitably bolted together, and is 
therefore comparatively cheap to manufacture 
and assemble and is easily trued or turned up. 

CONTROLLING AND GOVERNING GEAR 
FOR PRESSURE-ENGINES.—E. Crowe, Bir- 


'cholm, Bushey Wood, Totley Rise, Sheffield, Eng- 








to provide a novel machine, the saw whereof Is 


land. Mr. Crowe's invention relates to the con 
trolling (including the starting, stopping, and 
governing) of steam and other pressure engines, 
and has the twofold object of reducing to a 
minimum the manual labor required to adjust 
the controlling device and of automatically reg 
ulating during the running of the engine the 
supply of steam or other motive fluid according 
to the amount of load for the time being on the 
engine, 

EXPLOSIVE-ENGINE.—R. Mitier, New 
York, N. Y. In this case the invention relates 
to an engine of simple construction and great 
thermodynamic efficiency. This efficiency is ob 
tained by an Initia! pressure of high intensity. 
due to thorough scavenging and to a complete 
expansion and utilization of the explosive 
charge. 

RELIEF-VALVE FOR LOCOMOTIVE- 
CYLINDERS.—F. L. Rosinson, Cheyenne, Wyo. 
The improvement made by this inventor has ref 
erence to rellef-valves, and more particularly 
to a type of such valve suitable for use upon 
locomotives to enable the engineer to vent cy! 

































gine is not in motion. 





Pertaining to Vehicles, 
SPRING-SLEIGH.—W. C. Prouty, Wayne, 
Mich. The principal object of this improve- 
ment is the provision of a sleigh in which the 
body is supported upon a spring structure of 
novel design which may be applied to a sleigh 
running-gear of ordinary construction and 
which is so constructed that it may be con- 
nected with the sleigh-body and running-gear in 
such manner that no rattling will result and 
there will be but little tendency to loosen the 
spring connections 
AUTOMOBILE ATTACHMENT.—J B. 
Mort, Fredonia, N. Y. Mr. Mott's invention 
bas reference to an attachment for automobile- 
decks adapted to be placed in position when the 
tonneau or rear seat of the machine is re- 
moved. By means of the inventor's improve- 
ment a storage-chamber of greatly increased 
area is provided and the appearance of the vehi- 
cle is very materially enhanced 
AUTOMOBILE DRIVING-GEAR.—G. Cc. 
CANNON, New York, N. Y. This invention re- 
lates to differential gear and appurtenant parts 
of a motor-vehicle. The differential gear is lo- 
cated directly in the crank-case of the engine 
and driven by a direct connection with crank- 
shaft. The divided transmitting-shaft passes 
from the gear and is joined by Cardan or equiv- 
alent flexible connections with short shafts 
mounted, respectively, in the sides of the vehl- 
cle-frame, which shafts in turn have suitable 
connections with the driving-wheels. Thus a 
more compact, reliable structure is produced, 
and by peculiar arrangement of shaft-sections 
and cardans unavoidable “working” of frame 
affects not the easy movement of driving parts. 


Rallways and Their Accessories, 

FREIGHT-HANDLING APPARATUS.—F. B. 
liewirr, Fort Myers, Fla. Apparatus for ioad- 
ing and unloading railway-<cars, vessels, and 
the like is improved in this invention, the ob 
ject of the inventor being to provide a device 
ly means of which freight may be rapidly and 
safely handled. If desired, freight may be both 
loaded into a car and the same time freight 
discharged therefrom or the carriers may leave 
to be provided with freight or 
main 


the car empty, 
other material arranged alongside the 
frame 

SPIKE.—J. B. ANnperson, Portland, Ore. 
Though applicable to other purposes in the arts 
this improvement has reference more espe- 
cially to railroad-spikes, and one of the princi- 
pal objects of the invention is to provide a de 
vice of this kind which is thoroughly effective 
and reliable in use and one which may be easily 
driven into place and again withdrawn, besides 
possessing the capacity for long and continued 
service. 

CATTLE-GUARD.—J. F. Woopin and F. H. 
Wooptn, Lexa, Ark. This invention has for its 
object to provide novel details of construction 
that afford a guard which is very simple, dura- 
ble, easy to place in position and remove, and 
that very effectively guards a railroad-track 
against the travel thereover of horses, cattle, 
or other beasts in either direction. The guard 
may be moved from one point of a railroad to 
another and be readily placed in position with- 
out requiring any material change in the road- 
bed, other than to excavate trenches for the 
reception of the troughs. Inclination given 
sides of troughs correspondingly increases area 
of contact with road-bed, and insures stability 
when in position. 

BRAKE-RIGGING.—J. M. Davies, Jr., 
Miattsburg, N. Y. This inventor's objects are 
attained according to the embodiment of the 
improvement by a connection which contracts 
automatically, taking up the slack as it occurs 
and coacting with a brake-lever restrainer 
which is automatically shifted as the. brake- 
rigging becomes slackened and which limits or 
restrains the movement of the brake-rigging 
within the proper throw. The invention relates 
particularly to the brake-rigging of freight- 
ears, although useful in other connections. 

HAND-BRAKE.—H. B. Vickers, Schenec 
tady, N. Y. The object of this invention is to 
provide a brake, more especially designed for 
use on streetcars and simiiar vehicles and a- 
ranged to permit the operator to powerfully 
and quickly apply the brake and hold it ap 
plied without the operator being required to 
manipulate locking devices and to allow quick 
release of the brake whenever desired. 


Designs. 

DESIGN FOR TRIMMING.—A. M. Weser, 
New York, N. Y. In this highly ornamental! de 
sign the ladies’ collar or dress trimming has 
two thickened rims or edges duly spaced apart 
and connected by chiffon or bolting cloth. 
Fagoting covers and extends inward from the 
outer side of rims, and to the inner edges of 
the fagoting an ornamental cord is attached, 
having a series of loops that extend across the 
chiffon, while another similar cord extends 
sinuously between the loops and along the 
longitudinal center of the collar or trimming. 

Norr.—Copies of any of these patents wil! 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 


inders at will and also to remove the water of 
condensation as fast as formed while the en- 
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Manne Iron Works. Chicago. Catalogue free. 


1 i e 
range airy fie. Se ~—For a machine for tying up 


For bridge erecting engines. J. 8. Mundy, Newark, N. J. 


Inquiry No, 6259.—For manufacturers of ma- 
chines for cutting tooacco, as well as for muking cigars 
and cigarettes. 





AUTO8.—Duryea Power Co., Reading, Pa. 

Inquiry Ne. 6260. oF manufocturere of house- 
hold utilities, suitable for the mail order Dusinaes, 

“CU. 8.” Metal Polish. 1 3 les free. 

Inquiry Ne. 6261.—For makers wer corn 
shellers and grinders of capacity of twenty-five 
bushels per bour; also for makers of power grinders 


tor dry bones and oyster shells. 
yg on Metals, Harrington & King Perforating 
., Chicago. 

geben Ne, 6262.—For manufacturers of biue 
steel enamel olen and white enamel! letters for win- 
dow signs on giass. 

Adding. multiplying and dividing machine, all in one. 
Felt & mae Mfg. Co., Chicago. 

Inquiry Neo. For manufacturers of hand 
power 74 mills or grinding white lead in Japan. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry Ne. 6264.—For manufacturers of nickel 
and clectro-plating apparatus, 

WANTED.—Patent attorney to sue for infringements 
on commission basis. X. Y. Z., Box 773, New York. 

inquiry Ne, 6265.—For manufacturers of nonshgp 
of medium grade, wooden back and stiff bristies 

For S8ALE.—Patent No. 609,855. Universal pocket 
measure. J. F. Steckenrecter, 588 W. 58th 8t.. N, ¥. City. 

Inquiry He. 6266.—For a machine to strip the 
bark off a shra 

We manufacture tripoli stones of all di 
dise, cylinders, etc., samples free. Seneca Filter Co., 
Seneca, Mo. 

nquiry Ne. 6267.— ur 
for" shaving vrusies, frat a Boon. — 2s of — 
or composition. 

Glass preserving company, organizing, will issue stock 
in payment for ylass machine or jar patent. Valuable, 
Box 773, New York. 

Inquiry Ne. 626S8.—Wanted, a complete mattress 
and carpet renovating outfit, for starting a mattress 
tactory 
Patented inventions of brass, bronze, composition or 
aluminum construction placed on market. Write to 
American Brass Foundry Co., Hyde Park, Mass. 
Inquiry Ne. 6269.—For makers of electric m 
for direct current, tor fimited tie d, armature only be her. 
ing small number of coils. 

Sheet metal. any kind, cut, formed any shape. Die 
making, wire torminug, embossing, lettering, stamping, 
punching. Metal Stamping Co., Niagara Falls, N. Y. 
Inquiry Ne. 6270.—Wanted, names and address- 
es of mauufacturers ui arseuical sheep-dips 
The celebrated “ Hornsoy-Akroyd” Patent Safety Ol! 
Engine is built by the De La Vergne Machine Company. 
Foot of East 138th Street, New York. 
Inquiry No. 6271.—For parties engaged in print- 
ing on giass With rubber type, and otherwise, also for 
parties who print on celluloid with black printers’ ink. 

LIVE MAN WANTED.—If you have $5,000 and want 
$1,000 yearly in manufacturing b Big 4 
no competition. Write Manufacturing, Box 773, N. Y. 
Inquiry No. @272.—For manufacturers of mat- 
tress-making machinery, 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, bardware speciaities, machin- 
ery and toois. Quadriga Manufacturing Company, 8 
South Cana! Street, Chicago. 

Inquiry Ne. 0873.—For makers of tubes or pipes 
for musical chimes. 

The SCIENTIFIC AMERICAN SUPPLEMENT is publish- 
ing a practical series of illustrated articles on experi- 
mental electro-chemistry by N Monroe Hopkins. 
Inquiry No. 6274.—For manufacturers of ma 
ehinery for making wooden toothpicks and clothespins” 

We manufacture gasoline motor and bigb-grade ma- 
chinery, castings best quality gray iron. Select pat. 
terns, and Jet us quote prices. Frontier Iron Works, 
Buffalo, N. Y. 

laquiry No. 6275.—VYor manufacturers of storage 

batteries. 
AU TOMATIC (CARPENTER’S) HAMMER Device.—U. 
S. patent No. 726,46 for sale. Send for descriptive cir- 
cular with cut. Any reasonable proposition considered. 
No brokers or agents. Geo. H. Rowe,, L. Box 442, En- 
nis, Texas. 

inqates | No. 6276.—For manufacturers of bench 

motor grinders. 
W ANTED.—An estimating clerk. Must be competent 
to figure with accuracy time and materia! on plate work, 
tanks, botlers, castings, etc.; no one need apply except 
an experienced man. Address Broomell, Schmidt & 
Steacy Co., York, Pa. 

Inquiry No. 6277.—For machines for making 
paper bags. 








fnguirs No. 627%.—For makers of mochinety for 
making nut food product and extracting of o 


Inquiry Ne. 6279.—For manufacturers of an ap- 
paratus for distilling water. 


Inquiry No. 6280.—For manufacturers of dish- 
wasuing machines. 

Inquiry Ne. S281 — For dealers tn all kinds of ma- 
chinery pertain to paper making. 


Inquiry ey pay —For manufacturers of ma- 
chinery fur making paper car wheels. 


Inquiry No For mepefocterens of pro- 
aramme ¢ jocks, » a8. and college 
Inestry, a! @284.— Yor makers of machinery and 
materiais for the manufacture of brooms, candies and 
soap. 


Inquiry Ne. 6385.—For aneat eyelet and fastener 
for same, for fastening the two sides of asmall leather 
pocket book. 


el Beatty, Ne. 9206,- For manufacturers of elec- 
ay, 2. F gan .-Ser small refrigerating ma- 


4 inagtey 3 Ne. 


r parties to manufacture. 
eee fixture. as follows: To’ te 
‘alleable tron, then copper plated 





the invention, and date of the paper. 
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(9489) G. C. asks: 1. What is the 
cause of the slight snap which is heard at the 
poles of an electro-magnet when the circuit fs 
broken? I observe that it seems louder when 
the poles are close to a large mass of iron. A. 
The sound heard at the instant the current is 
broken through an electro-magnet is called the 
“magnetic click.” It is caused by the demag- 


iron or steel stand in all possible positions in 
the bar. Magnetization consists in setting 
these particles so that their axes are in the 
same direction ; demagnetization deranges them 
again. A click is heard both when the bar is 
magnetized and when At is demagnetized. 2. 
If matter is ¢ idered as composed of mole- 
cules with relatively large spaces intervening, 
how can it be explained that certain solids, 
even in very thin sheets, ef completely bar 
gases and liquids under pressure from passing 
through said spaces in their substance? A. All 
solids, when in sufficiently thin sheets, allow 
gases to pass through the spaces between their 
molecules. That some require to be made 
thinner than others may be explained on the 
supposition that the molecules of such solids 
are nearer together than those of others which 
permit transfusion easily. 3. In a gas engine, 
what percentage of the heat of combustion es- 
| capes with the exhaust gases? What portion 
| through the cooling circuit? A. The heat 
| losses In a gas engine vary greatly with the 
| heating power of the gas and air mixture; the 
compression as well as the proportions of the 
mixtures, and the working temperature of the 
cylinder, as indicated by the volume and tem- 
| perature of the cooling water passing through 
the cylinder pocket. In good practice the loss 
by the exhaust is about 40 per cent, by the 
water jacket about 30 per cent, leaving the 
total efficiency about 30 per cent. 4. Does 
the operation of compressing the explosive mix- 
ture in an engine consume any of its power? 
A. Compression would be a loss if not for the 
effect of combustion, which expands the com 
pressed charge, and thus increases the effective 
pressure and the efficiency of the engine. 5. 
Is the compression made only in order to get 
a larger amount of fuel into the clearance 
space? A. Compression increases the density 
as well as the volume of the charge at the 
moment of ignition, and therefore increases 
the pressure far more than the amount of com- 
pression. 6. The electric current is spoken 
of as flowing at a certain rate. Has “rate” 
here any reference to the specd of the parti- 
cles of electricity? Is not the speed of cur- 
rent practically that of light, whatever the 
conditions? <A. The electric current cannot 
be correctly spoken of as flowing at any cer- 
tain rate or velocity. Its velocity depends 
upon the capacity of the conductor and other 
conditions. The propagation of electric waves 
in the ether is quite another matter. These 
have doubtless the velocity of light, which, ac- 
cording to the present belief of scientists, is 
simply an electro-magnetic phenomenon. 7. If 
the charge on electrons is simply static elec- 
tricity, how can such charge be affected by a 
magnetic field, as is seen to be the case? No 
such effect on a charged pith-ball is producible. 
A. An electron is a particle moving under an 
impulse and carrying a charge of electricity. 
Electricity is static when it is in the condition 
of a charge, as on a pith ball, or on the plates 
of a condenser, or at the ends of conductors, 
when its further motion is impeded. If now 
this charge becomes able to fly off into space, 
its streaming particles are affected by a mag- 
netic field, and the stream is deviated from Its 
direct path. See the experiments of Maxwell, 
Crookes, Hertz and others. 8. Does the 
striated appearance of an iron filing diagram of 
a magnetic field indicate that no magnetic 
force is present in the spaces between the 
lines of filings? Or is the space within the 
field completely occupied and filled by the flux, 
as a cup is filled with water? A. The ar- 
rangement of the fron filings In lines, with In- 
tervening vacant spaces, has given us the con- 
ception of space as occupled more or less fully 
by lines of force. Its of force are simply a 
convenient supposit! 5; to convey the greater 
or less Intensity of e) wtro-magnetic action with- 
in a certain area. ‘The flux may be consid- 
ered as distributec uniformly through the 








In the transformer with closed 
magnetic circuit, it would seem that the fdux 


from end to end, and no lines would cut across 
the wires, yet a great E. M. F. is eaused. A. 
An induced current is set up in a closed con- 
ductor when the number of lines of force which 
it incloses is made to increase or decrease. In 
the case of the transformer with closed mag- 
netic circuit, the lines of foree pase through 
the convolutions of the wire and around, com- 
pleting their circuit on the outside of the con- 
volutions of the wire. It is by the varying 
of the number of lines that the BE. M. F. is 
produced. The variation is incessatit by. rea- 
son of the alternations of the primary B. M. P. 
This you seem to have overlooked. 10. Can 
an electric discharge pass across a space com- 
pletely devoid of matter, however great the 
potential? If not, why Bad et = the pod 
this condition is app 
the less force is required to pcb the ‘pubes 
through? A. A perfect vacuuni is not a con- 
ductor of electricity. Vacuum tubes can be ex- 
hausted till no discharge will take place 
through them. It is not true, as you state It, 
that less force is required to pass the discharge 
through a high vacuum than.-through a lower 
one, When the vacuum is higher than a mil- 
lionth of an atmosphere, it Is very difficult to 
force the discharge through it. 11, Do any 
of the radium rays directly affect the eye as 
light? A. Radium does not directly produce 
the sensation of light in the eye, By some it 
is thought te produce a flucrescenee of certain 
of the media of the eye, and thus indirectly 
cause a sensation as of light. 12, Can any 
electricity, however great the tension, pass 
through chemically pure water? Can it pase 
through any fluid except the metals without 
causing decomposition? A. Chemically pure 
water is to be classed as an insulator; but an 
insulator may have electricity pass through it, 
if the pressure of the electricity is sufficient. 
All electrolytes are decomposed by the passage 
of electricity, but all electrolytes are classed as 
conductors, better or poorer. All your eleetri- 
cal questions would be resolved more satisfae- 
torily by the study of good books, than by the 
brief replies In oor columns. Thompson's 
“Elementary Lessons,” which we can furnish 
for $1.50, explains most of them. 18; I have 
been told that a bicycle tire when tightly in‘ 
flated is less liable to punctures than when 
softer. If so, why is thie? A. You are correct 
in your assertion. 


(9490) J. H. M. asks: As I am running 
a new engine that has a bad pound in the 
cylinder that comes from a badly fitted piston, 
would you please advise me as to what is the 
correct allowance to be made for the expan. 
sion for piston rings? The above engine , ls 
a 20x 20, speed 210 R. P. M., rated at 828 
horse-power. The piston has a clearance of 
8-32 inch, and the groove in the pisten for 
the ring is % Inch deep; the rings are % Inch 
deep ; this allows the piston to ride all on the 
cylinder. Should not the ring be at feast 
equal to the depth of the groove in piston? 
Please state what is good practice in this re- 
spect. The piston strikes the top of cylinder 
on the forward strike, making a very Amd 
sound, otherwise the engine runs perfect, The 
piston is fitted with snap ring, or as better 
known spring ring, those being sprung on 
over the piston ‘nto the grooves; cylinder is 
of the overhanging type. A. The rings on 
the piston of your engine should not rest on 
the bottom of the groove, and should not carry 
the weight of the piston. The knocking may 
be caused by loose fit of boxes of the crosshead 
pin, crankpin, or main journal. There should 
be a take-up adjustment at all these points, 
We advise you to address the builder of the 
engine on your trouble, 
(9491) H. 8S. B. writes: Would it be 
asking too much for you to inform me of a 
treatment or substance to use to make wood 
proof against water (or nearly #0)? Our wood 
in the hames we make is in a few cases sub- 
jected to contact with sulphur water in the 
mines, and when saturated, softens the wood; 
would like a coating to prevent this, in a meas- 
ure. A. For waterproofing hames we sug- 
gest soaking them for a few hours in bolled 
linseed ofl, warmed nearly to the temperature 
of boiling water. On removing the hames 
from the bath, brush off the surplus oll, and 
dry in the sun or a warm oven. The addition 
of about two ounces of paraffine to a gallon 
of the oll by heating will make a finer finish 
to the hames by rubbing with a cloth after 
drying. 
(9492) J. P. O. writes: In moving an 
object from place to place under a common 
arc light, the object appears to vibrate. What 
causes the apparent vibration? A. ‘The ap- 
parent vibrations to which you refer are seen 
only when moving an object under an are lamp 
fed by an alternating current, the light of 
which consists of a series of flashes which, 
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space, as the molec jes of water are in @ cup; 
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varied practical min- 
the result of this, his 
for the use of students 
mining examinations, or for 


As 


qualifications for first or second-class colliery 
is thoroughly practical | 
in character, and gives much useful informa- | B 
tien In condensed form. 
British coal fields, the book is illustrated with | 
apeciaily-drawn diagrams. 
found of great value to any person wishing to 


Besides a map of ne 


It will be 


time as much as possible ebout 


practical coal mining. 

z SMOKE PREVENTION AND 
: By William H. Booth, 
_ C.E., and John B. C. Kershaw, F.I.C. 


Fuss, Boonomy. 
M.Amer.Soc. 


Norman W. Henley Pub- 


lishing Company, 1905. 8vo.; pp. 194; 

765 illustrations, Price, $2.50. 
This book is based on the German work of | 
Ernst Schmatolia, 


to which, however, much | 
The object of the authors is 


to show as briefly as possible the principles of 


the methods which have been | 


and are at present in use, as well as the proper 
scientific methods for obtaining all the energy | 
in the coal and burning it 
Considerable space is given to the examination | 
of the waste gases, and several of the repre- 
sentative English 
stokers and similar appliances are described. | 
The losses carried away in the waste gases are 
thereughly analyzed and discussed in the Ap- | 
pendix, and absfracts are also here given of 
e . 


without smoke. 


and American mechanical 
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considerable 
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metallurgical 
may be used in 


supplementary pn 
proteases not 
text. The book 


electric current. 


INFECTION AND 
Reference 


Putnam's 


The author, 
the United Stat 


sible, let 
alone; bis 
: knowledge as 


a Execraic SMELTING AND Rerinina. 
W. Borchers and Walter G. McMillan, 
F.1.C., F.C, 


the 
one ; 
thoroughly by Mr. 
lating, has added many 


extraction and working of which electric 
rent has been found 
only those processes which are capable of prac 


been added to each chapter, 
reader may compare such methods with electro- 
processes, 


otherwise referred 


Illustrated. 


benefit of non-medical 
facts relating to infectious diseases, 
cates the methods necessary for the preven 
thon of such diseases. 
the various 
object 
“eannot fall to promote the sant 
tary Interests of the people.” 


fon apparatus. 
ngly complete, and contains | 


By Dr. 


8. London: Charles Grif- 
Ltd.; Philadelphia: J. B. 
Company, 1904. 8vo.; pp. 


Price, 
% In this, the second English edition of Dr. | 
I Boercher’s well-known manual (which has been 


the third German edition of 
progress made in electro-tech- 
fully chronicled. The great 
electro-metallurgical practice 


8v0.; Pp. | 


ees making, A. Framk ......00--+++. 776,314 
abutment, M. Moller ......+.-+sse5+ 6, 
inn, means for counteracting, R. BE. Hell 

SURE... wasascctodcessedoccsiccsdavessops 6,050 
Automatic lubricator, M. P. Bigen ....+s.- 776,208 
Automatic switch, B. H. Saunders ........ 6,350 
Automobile door and seat lock mechanism, 

B. LL, Maermayer 2... eee ccceceseseces 776,016 
Automobile headlight cover, H. 8. Tompkins. 775,900 
A bile tr ear, W. Simkins. 776,041 
Aut Dilem, oe a controlling me- 

chanism for, it Hassler ..... eves TI6,184 
Axle truss rod, vebtele, N. Halvorsen .... 776,022 
| Axles into car wheels, hydraulic press for 

forcing, A. Nolte .....s6.eese0s «+ T16,415 

Bag turning machine, C. F. Spa secscee SURGES 
Hag as machine, pneumatic, J. Iver- 

s seategcesseboeecesssabesbens «coee 775,075 

Bags, | toring, J. Iwermon .....5.seeseeeeee 6,976 

Basket mak ng machine, O. Schieieber .... 776,206 

Bath apparatus, shower, C. BE. Wallen . 776,200 
Battery plates, protective coating for stor- 

OG B. TAPES ceccccrccestbcccccces 776,480 
Battery plates, protective coating or cover- 

ing for storage, = a rae apdbsovece 776,192 
Beam presser, H. Parsows ..............+. 776,415 
Beams, interior 7 ang "oe the like, con- 

struction of false, W. Nielson ....... 776,344 
Beart: thrust, W. M. Holmes .......... 775,928 
Belt t shtener, a _ Burkhardt .......... 776,170 
Bieyele, ©. B. Pheree 22.62... ccc ccccsseces 775,935 
Binder, B. L. | al PARMUS SOS 6.0 cececnes 776,452 
Binder, tem » 2, A. Greene ......... 775,918 
Blind « Be Mt GUMOREEO. 6 vs ww ccccce 776,317 
Block Building block 
louse, bey’s, 8. Hirsch oy reese T76,326 

| Boller cooling device, water tube, E 

Mettler ...... : ° 776, 179 

Boller furnace, H. L. "Me eyer étecnets< T76,14 
| Beller tube cleaner, E. Mettier.... 
Bolster, 8. P. Bush 


| 


| 5 
' 


The ) 


much that is valuable to all who have charge | 


| 


years have made the task of | 


latest 
this has been done quite 
MeMillan, who, in 
valuable notes of his 


information a very | 


trans- | 


treats of all the metals in the, 


cur 
to be applicable, while 
have, as a rule, been de 
t survey of the purely metal 
of treating the metals has 
in order that the 


and see how the two 


conjunction. The matter has 


all heen arranged with a view to the Industrial 
aspect of the question, and there are numerous | 


otes on actual applications of | 
to in the 
is very thoroughly Ulustrated, 


and formes a complete handbook on the extrac 
tion and treatment of metals by means of the | 


Imuunity. With Special 
to the Prevention of Infec- 


tious Diseases. By George M. Stern- 
berg, M.D., 


New York: 
8vo.; 


LL.D G. P. 
Sons, 1903. 
Price, $2. 
surgeon-general of 
here states for the 
established 
and indi 


a retired 
oo army, 
readers the 


He has, so far as pos 
theories of immunity 
heing the diffusion of such 
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United 
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Letters Patent of the 
States were Issued 


for the Week Ending 
November 29, 1904 
AND BACH BEARING THAT DATE 








A + 






Benen 





HE. A. Brooke... .iscscevewes 
A. Moser 


Net about copies of these patents. } 


Buss 
we. 
ghadethosweedseesench<caeteee 


pp. 293. 


ia 


INVENTIONS 


Dental engine handpiece, F. K. Heasse.... 776.406 
Dental handpiece, A. C. Sargent 776,204 
Discharge mechanism, and valve, automatic 

7. Douglas : -» 776,014 
Display rack, EB "Weston 776,252 
Display stand, A. Wright . 776,294 
Ditehing machine, J. W. Dutton 776,124. 776,125 
Deor controlling device, A. D. Caywood 776,204 
Door fastening device, C. H. Bellamy . 776.378 
| Deor hanger, sliding, A. W. MeClure.... 776,195 
Deor operating device, double, C. P. F. 

EB. Howard .... ; dnciatibeuen 6,397 
Door securer, J. J. Huyler -. 776,24 
Deore, gatea, etc... arresting ‘device ‘for, 

Guedeney & Harles ‘ . 776,178 
Double bofller, ¥ J. Hitiman .. 776,025 
Dough ralser, A. Heck eetidied nd ie 776,395 
ame © and ~My rigging, R ». Gallagher, 

RAUAe As WNWEE C647 oo ce ge vhceet sonuee 776,390 
pratt, rigging. 0, ‘s ‘Pulliam: as eaiaemaaies 6,202 
Draw gear and buffing apparatus, a. F. 

WEE. hdc erases ses ccccveuans seeces TT5,050 
Dredge, J. Gemewe 2... .cccade sages - 96,227 
Dredger head for suction ‘dredges, adjust 

GU Oe OMNI Sin ne ccccccteses . 776,061; 
Dredging apparatus, 0. Frubling ......... 776,049 
Dredging , O. Frubling ......... see T76,050 
Drill . CC. H. Glese .. teseces 476,391 
Drill or pump rod extractar, BE. F. Day.. 776.221 
Dey eee Tp A.» DBlade, 6. scncsae'sss 775,965 
Dye ing same, blue yulfar, Schmidt 

rs PREM ccc cnccccbecvccctetcetcs TUGRO 





Boot or shoe, button, H. C. Jenne y 

Beot or shoe former, J. F. Collins.. T76,012 
Sc cone Kercedios cose cccee 776,007 
| Bottle, D. H. Manahan Kika 776,140 
Bettle card holder, W. Rinker T75, 088 
Bottle, ———- Anger & Bongartz. 776,286 
Boxes, ete., implement for opening, T. J 

Lynch tome 776,191 
Brick, perforated radial, D. D. Elder, Jr.. 776,127 
Brooder, W. Ohrmann . 776,346 
Brush, fountain tooth, A. Hosmer . 776,468 
oes ket, clam sebhell, MeMyler & Lovell. 776,081 

Sufting mechine, W. A. Parmenter....... 776,417 
Busey wrench, W. 8. Mitts -.» T76,412 
Ballding block, Mather & Bowen .-. 776,400 
Building block mold, J. PV. Sherer ~++ 775,040 
Bailding block mold, |. L. Landis .«. 775,080 
Building block molkding machine, J Ww. 

Jackson .. ‘ . 776,137 
Building material, artificial, A. Se igle 776,430 
Burling or _— hing roll, . lL. Robert- 

CY WON 0s 6046 666 ciccccccceseccseecées 776,260 
Bustle, EK. Colquhoun onaeneenue 776,115 
Cc wae ay conveyer, elec trical, C. Messick, 

Debbie besaEeESCRcbbds Cid ccsecddeses 776,339 
© ws 3 furnace, w. a "Kone MAN ..caes 776, 186 
Caleulating machine, B. H. Saunders.... 775,939 
Camera, panoramic, W. J. Johnston. . 776,403 
|} Can closure, M. Levine ............ 776,190 
Cans without the use of solde ‘T, means for 

securing valves to, W. F. Brodrick... 776,215 
Cap, BE. 8. Rogers . eS pled kas 776,261 
Car bedy bolster, J Gre a n .. 776,236 
Car bolster, J. Green .. ey -++-+ 776,234 
Car bolater, railway, H W. Frost, re- 

issue ‘ éséce oes seeee 232,201 
Car, coal, ore, or ballast, G. E. Simonton. 776,149 
Car coupling, G. P. Ritter .. ecceeese 76,031 
Car coupling, O. 8. Pulliam .............. 776,203 
° ar coupling, W. S. Kuneedler ............ 776,333 

Car door lock, BE. H. Roy oat .. 776,089 
Car draft rigging carrier, 0. 8S. Pulliam, 

76,201, 776,20 
Car draft rigging, continuous, A. Johnson. qeaTt 





Car dumping apparatus, H. H. Bighouse. 
Car fender, L. Ridout padi deetecus 
Car, observation passenger, H. Romunder. T75,% 
‘ar part, B. I. Dodds ... ee . 776, 
Car, railway, ©. Vanderbilt 775,052 
Car replacer, J. W. Pettee ........ 775, 087 
‘arpenter’s device, H. F. Volberding 776,277 
rtridge belt or bandoleer, A. Mills.. 776,193 
sket catch, L. Greensides............ 776,319 
Centrifugal machine, B. Cohnen oe . 776,295 
Chart, foldable and portable, J. BE. Hosmer. 776,181 
Cheekrein guide loop, BE. Van Dyck...... 776,300 
Cheek distender, J, G. Crockett.......... 776,802 
Cheese cutter, B. a ee : -«» 776,168 
Charn, B. R. Brya Reece -+.. T76,383 
Clothes line holder and. tightener, Go We 
Oe. savec : ose «++» 775,081 
Clutch, Seibt & ¢ “oo aves dséeccasee 776,206 
Geee, G Gh MGWORe nc cc ccccccccscccses ‘ 
Cluteh mechanism, = *n. Die Oe  aecoustaes 
Coffee roaster, BE. T. Shortt ............ 


‘ 


Combustion, 


Commode, 
Concentrating 


Cooking 
Cooling 
dic 


Cork 
Corset 
Cot 
Cotton picer, 
Counter, C. H 
Cc 

Coupling, 
C 


| Crate form, 


Crate or shipping cane, 

Harris ° 776,242 
Crown sw agers, mold for ne amles as, A. N. 

Coates .. 776,114 
Cuitivator, 8. nH “Tinsman -. TI6,155 
Cultivator, J E. Spraggins .. 776,307 
Curtain fixture, adjustable, Alber & 

DI nade shaceeinn ane . 

urtain stretcher pin, W. A " Shoe maker. 
Cushion forming mechaniam, €. A Fisher. 
Cylinder drainer, A. G. Hewett ........ 77 
Dark room, portable, B. L. Hall ° 775, 969 
Dental dilating forceps, or ap siance for 
dental or surgical use, G. I Parsons. 776,548 





Bolster standard, N. Halvorsen | 
Book leaves or sections, prechine for collat 
ing ore gathering, A. He 


Book manipulator, ennttiiding sale , A. R 


Book, memorandum, R. A. Wallace 
Book smashing machine, C. Seybold 
Book stack, Green & Macdonald . 














Jolter, J. P. Hey 


eee ing 


e omple te, 
Caldwell 
M. B. “Smythe ow 
machine, A Stebbins, 
775,946, 
‘Xoncentrator, F. T. Le Strange 

apparatus, gas, L. Schone 
board, undertaker’'s, L. E 


Fos 


& E. Strohacker 
Somers 
bedstead, I, 
Hoskins .. 
Veeder A 
‘oupling, J W. Buller 
Prestele & Blamoser 
over and fastening for cases, 
versible, M. J. Bartlett 
Decow & Stewart ‘ ; 
knockdown, A. E 


extractor, L, 
form, 


or pliable 


ete., re- 


7 My 
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Veeder 
Counters 


to register reciprocating 
movements or _revolu- 
tions, Cut full size. 


Bookiet Free 
VEEDER MFG. CO. 
Hartford, Coun. 
Oyelometers, Odometers, 


Tachometers, Counters 
and Fine Castings. 


TAKE THE. SOE Po bhi 


Lowest Rates 


cation to soe Aovats, sj R. E. 
291 Main Baftalo, N Y., or A. 
386 | andy New Yor 





ATE 
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and many unusua) pri Special 
$10.00 rate on certain dates. a tuformetton on appli- 
faves. | General Agent, 

Eectestone, D.P. ae 
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J. H. BUNNELL & CO., Inc., 9 Park Piace New York 
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send you a complete 
book of instructions, 
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films for one night’ 


52 State & 


MOVING PICTURE MACHINES 


Films, Stereopticons, Views. 
If you contemplate go- 

into the public en- 
tertainment bu “yom 
hg for catal 


Views. 


rent =Seving 
‘8 use. 
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Complete Electric c Lighting Plant 


ae. only, for poy lé-e.p. 
lamps, $26.00; lamps, 
fixtures, ete., $4.00; just suite 
able for residences. smal! fac- 
tories, yachts, ete. A atrictl 
pea a momen outfit. We 
wind for any special purpose 
to order, omaly without _ 
cost, Send No. 
Tee E 


mibiae 









¥. "0. wna 
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For the Intimate Details 
of the Tool Business of the 


GOODELL-PRATT COMPANY, 


Send fer Catalogue Neo. 6, 1908 
It  gontnine partiontar descri 
ear tustrati: 
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f perfect arti ‘articibe. and 
poluts on warrant , weights, shipping, 
orders, and jist ces. 

GREE... FIELD, 


MA 
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rfect 
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10 te 50- 


Send for Drill Catalogue. 
W. F. & JNO. BARNES CO. 
(Established 1872) 
1999 Ruby St., Rockford. Il!, 


ORIGINAL BARNES 


var Uprig 


nch Swing 





ht Drills 




















THE OBER LATHES 


For Turning Axe, 
Sledge, Hatchet, Hammer, Auger, 
Handles, 
Whitfietrees, Yokes, Spokes, Porch 
Stair Balusters Table 
and Chair Legs and other irregular 


File, Knife 
Spindles, 
work. 


and Chisel 


2” Send for Circular A 
The Ober Mfg. Co., 10 Beli St.. Chagrin Falls, 0., U.S.A. 


Adze, Pick, 





a 
hallow wells in ang kind of soll or 


See eeee oe eae eee. 
and durable, Any mechan 


on wheels or on sills, 
‘rong, shuple 
Operate ther easily, Send for 
WILLIAMS BROS., 


catalog. 
Ithaca, N. Y. 


Dyeing apparatus, J. Kershaw .......... 776,060 
Dyeing machine, J. R. Greenwood ...... 776,237 
Dyeing machine, J. Hussong .............-+ 776,327 
Elbew me, As BBE cccdcccece 76,088 
Electric generators, means for controlling 

the voltage from, I. Deutsch........ 6,223 
Electric oscillation indicator, A. Slaby.. 776,359 
Electrie regulator, automatic, A. McGary 776,144 
Electric switeh, I. H. Parsons rere 933 
Electric switch and signal apparatus, L. 

MEE de ndscneteédeccdepestercvcsess 776,238 
Electrical distribution system, B. 

DE. cecctGscadadededieen 04.06 0 76,374 
Electrical oscillations of Rg phases, 

producing quick, F. Braun............ 776,380 
Electromedical apparatus, Pitches & 

DP Rdeckesctovds acter csecoane 6,062 
Elevator controlling mechanism, automatic, 

i ie Scene eis bonee sence 6béeh 776,077 
Embroidering, A. Schnauder Siativinuadins 776,205 
Endless elevator, E. Bousse ............ 776,010 
Engine crank, C. J. Englert.............. 76,2 
Engine driving mechaniam, J. R. Crow 776,385 
Engine speed regulator, explosion, M. 

NUE eaigbdoe bus cndbbaccssecasectvce 776,118 
Engine vaporizer, hydrocarbon, E. F 

DMD, pic bau bes ns taetnsdsseseseccosses 406 
Engines, sparking age oe a for hydro- 

carbon, SOT re 75,932 
Exercising apparatus, J. iy "Roberts peeeseus 775,989 
Eyeglass mounting, S. E. West .......... 775,956 
Fabric tubular, 


treating apparatus, 
DEE? adeaubs owas en sees.ee 
Fabric 

berg: 


turning mac chine, 











PEPTPEETOPTUE TTT CULE TAT 75, 

Fan, motor, G. E “Jacobson . 
Faucet coupling. L. - - Cee. 636s 776,298 
Felly joint, J. B. Higginbotham ninec nae 776,323 
File, paper, a AFORE. cc cccsccccecs 776,247 
Filter device, W. i. Bapith ..cccccccess 776,004 
Filter press, E. Hatechek ...........-+- 776,024 
Filter, pressure, 8. G. Derham .......... 776,222 
Fire extinguishing composition, ete., 8 

Boyd ..... eC tse abe pieebokd , 776,011 
Firearm, L. ©. Thayer ..........ceeceeees 776,270 
i: ek Pe rs cod acdéecsdes 776,381 
Firearm, magazine, L. L. Hepburn ...... 776,243 
Firearm safety device, repeating, L. , 

POTTS won ccccevsnccutccescicocceses 776,322 
Firearm sight, J. Windridge ............ 775,958 
Fireproof flooring construction with iron 

beams connecting the carrying walls, 

at. W. Kohlmetz ... 6,071 
Fireproof shutter system, : Fase 
Fireproof window, I. N. 776,349 
Flowers, vines, etc., machine for ones 

turing artificial, H. L. MeKa “ 775,985 
Fluids by solar heat, apparatus ny raial 

A. _, MCLEE LUTE 76,106 
Fluorescent indicator, Abbey & Esmond... 776,211 
Folding bex, . Dc cccpccscecoecse 76,002 
Folding machine, H. I. Silinawoeth oeesks 776,328 
Folding machine, Robinson & Viele...... 776,427 
Folding machine, circular, Wenz & McKee. 776,444 
Food eutter, M. A. Pluecker ............ 6,470 
Food package, stock, M. L. Luebben...... 776,139 
Fruit or lard press, 8. R. Munson......... 776,253 
Fuel and making same, composite, M. R. 

DONOR conic 0nd dccccceccecccccccoces 6,365 
Fuel, artificial block, M. Andes .......... 6,373 


Andes 
injector or barner for _- 





Fuel, liquid, or 
gaseous, E. Dyson . 

Furnacee, E. S. Ormsby ..... 

Furnace, W. A. Koneman 

Fuse, time, K. Wheser ............-ee0+5 

Gage pole or rod, F. Robinson 

Game apparatus, W. Burbank 

Game apparatus, J. Forsheim 

Garment, V y. Glover 76, 

Garment fastening, M. W. Ferris ........ 776,308 

Garment fitting stand, W. H. Letters .... 776,138 

Gas burner regulator, C. H. Resor....... 776,258 

Gas burner, safety, A. C. Carey ........ 6,046 

Gas burner, self-lighting, F. Stierli . 776,437 

Gas controller, V. H. BRMOK cose cccccce 76,2 

Gas light, incandescent, V. H. Slinack. 776,433 

Gas lighting or extinguishing apparatus, 
contact device for, a 776, 154 

Gas pressure regulater, W. T. Croslen. + ieee 

Gate, J. Dunford .. ° 6,388 

Gear, speed changing, J. . i. “Paul Sal nall 776,200 


Gear teeth, instrument for plotting, 


oon 







Gin safety a : 
Glass houses, apparatus for handling m 

terial in, W. D. Hartupee .......... 76,133 
Glass, making wired, R. A. B. Walsh.. 776,158 
Glass melting furnace, W. T. Nicholls... 776,196 


Glass polishing apparatus, cut, J. ‘ue, 


Dh. web Ceevecsees edvcges cesescctesenes 6,343 
Gold and ‘silver ores, treating, C. H. Rider. 776,424 
Gold saving apparatus, H. O. Clark.... 776,113 


Golf ball holder, W. B. Anderton........ 6,101 
Golf club adjustable head, R. L. & BE. M 
NE — be ccc ccecccedsesosccesscccde 776, 368 
Governor, speed, H. N. Motsinger ..... +--+ 776,028 
Grading ona ditching machine, road, R. 
MEE adden dnd 60s.b0sGn-sessevececoas 


Grain binder, F. A. Ry 
Grain drill distributer, 


ther 
Packham & 





Grain or other similar products, frictional 
secourer for, G. W. Long .........-++++ 6,075 

Granite, manufacture of artificial, L. A 
GS Ba ceudnn 46ndndedesésneocgeqee 6. 

Grater, C. B. Hibbard ................-- 775,973 

Gypsum, manufacture of composition from 
caleimed, TL. Mack ........cccccsecses 776,078 

Hame fastener, J. H. Parmelee.......... 776,029 

Hanger. See Door hanger. 

Harrow tooth fastener, L. L. Haworth.... 776,304 

Harvester, corn, D. Binns .............6+. 775,904 

Harvester, traveling, D. Best ............ 

DOS Ts? M BEOOP. Secccccconcccccsees 

Hat head rest, F. Jaeger ............... 

Hay distributer, 0. & G. Hyatt .......... 

day rake, horse, Baxter & Martin 

Heat coil, self-soldering, F. B. 

Heddle, E. Butcher ..... ba dees 

Hinge, detachable spring. ok dD. 8 





Hitching strap attachment, F. A. 
Hoisting = conveying apparatus, 


k. 
Witzig. 776,447 
H. D. 






Sh MEET \eWéddudoed bib ve Sicccecercccdse 776,230 
Holding ont draining rack, M. C. Kloep- 

Dn “tee ee sued atasckcgeceeces . 776,33 
Hoof pad, Buck & Hassler ................ 776,108 
Hoof pad, Duffield & Fairweather.......... 776,122 
Horse boot, L. wo 4 Se obSsccecesegoses 776,334 
Horseshoe, C. L. Crush ..............000- 776,116 
Hose supporter dea BX &4 @ PF 

ME keP cb beVasndxscanc¥ocesccocces 76.229 
Hub, spoke tension, C. E. Brownson...... 776,382 
Hub, whetl, M. Lachman ..............+: 979 
Hydrocarbon burner, W 


Incandescent street "ight, 
Indicating character, J. 
Indicator, F. J. B. Cordeiro 


Inhaler and sprayer, J. E. 
Insect trap, 8. Welch ........ 
Insulator, S. Oakman .. : 775 
Jar closure and fastener, E. Abramson... 776,162 
Jar neck and closure, A. Smelker 76, 
Jewelry clasp, D. H. Perkins ........ 
Knitting machine stop motion, 

DEN. wk GEeb Neer dearoces aces ssevecesie 
Knob, screwless door, H. 





Knotter, F. Thomasson ...... an 

Lace fastening clip, shoe, R. J HL 

Lacework holder, C. €. Vilas ..........+-. 

Ladder prop, H. Williamson.............. 

Lamp shade, F. Lubow ........ 
automatic magic, 


Lantern seperatne, 
DEE ccicarheneh er coccasssscgescees 


Latch, ry kets 






Latch, gate, J. “B. Huffman ....- 
——-. treating manufactured 

Leviga ing “mill, J. W. H. James........ 
Light fixture, V. H. Slimack............-- 
Locking device, C. A. bats Micadoccwsp'n 





Log hauler, G. “W. Browe 
center selvage ionine attachment, 
A. 8. Cowan 


Toom ‘tor apeaving pile fabric, W. 
'\,) | Meer errr Teee eer eee eee 
Loom etehar motion check, C. 0. Huntoon. 





—) awe wire motion, Beattle & MecKend- 
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Hiydrozone |= 


Sore Throat 


A Harmless Antiseptic. 


Endorsed by the medical profession. 

Send ten cents to pay postage on 

eg trial bottle. Sold by Lead- 
Druggists. Not genuine unless 
| bears my signature : 


"Q4 Of eactant 


Dept. U,63 Prince St., N. ¥. 


Write for free booklet on Rational Treat- 
ment of Disease. 


















ANTI- CANCER | 
\US.PATAUG. 16,04. 
THEFIRST TRULY 3 
SCIENTIFIC PIPE 
SHE WORLD {q) SupocoFoR emu” 


P.O. DRAWER R. 
JERSEY CITY. WL, 
COOLING q 
6. RECEIVES FROM 
\A. IT INTO 
C. DIFFUSED THROUGH HOLES 1.2.3. 


\ SMOKE COOLED BY AIR HOLE 4. 


BOOKLET FROM ANY DRUGGIST 
ROTARY PUMPS AND ENGINES. 





Their Origin and Development.—An im it series of 
papers givi a historical resume of t rotary pump 
and engine from 1588 and iliustrated with clear draw- 


ings showing the constrnction of various forms of 
Contained in 


jumps and engines, ustrations. 
SUPPLEMENTS 1 109, Tria 1311. cuee = cents 
all newsdealers. 


each, _For: sale @ by Munn & Co. an 


MANU FACTURERS 
shoud inv: 

B. F. BARNES MACHINE TOOLS 
before placing orders. The Tool here 
ilust: uatrated to car 3 tach Drill, and we 
—.¥ lete ary hy a 8 Soultiple Sp “td 
Toots for a weap hw og in the latent 

’is for redu of prod oO 

t us tell | you what we have. ™ 

B. F. Barnes Company 

Rockford, mh 


A Handy Book 
To Have 


Montgomery & Co.’s Tool Catalogue 


It is illustrated throughout and as 
bes and prices Tools, 704 pages, fx 

#4 ins. The latest edition, Pete d 
count sheet by mail for 25 cents. 


MONTGOMER A 
105 Falten &t., iow vou Olty, 
























Qur Hand Book on Patents, Trade-Marka, 
ete., sent free. Patents procured through 
Munn & Co. receive free notice in the 


ScrenTiFic AMERICAN 


MUNN & CO.., 361 Broadway, N. Y. 
Branos Orrics: 625 F St., Washington, D.C, 





















are of 4 cycle type; speed control approached by no 
make; run smoothly ond reliably at speeds 
300 to 700 revolutions per minute. 

STANDARD SIzESe 


LOylinder, Sh. p. Sb. De ylinder, 10h. p. 15h, pm 
Btylinder, Th. p. 10h. p. i Gitader, 1 Mh. p 20h. m 
Orders are now being taken for spring delivery. Order 


early and avoid delay. 
CHAS. J. JACER CO., 166-8 High St.,Bosten, Mase. 

















The Genuine 

Armstrong's 

STOCKS 
and DIES 


the best. Digerent sizes and 
ties. Write for catalog. 
Conn. 







Ackno viedged 04 to, be 
THE ARMSTRONG MPG. CO., 


New York Office, 139 Centre Street 


A Desirable Holiday Gift. 
DRAPER’S 


Recording Thermometer 
wromaticaliy © a rat 
mains Post ay reseseed 


THE DRAPER MFG. CO. 
152 Front St., New York 
Instruments. 


Makers of Recording 








< (abrieators 


were team, A 


tus, 


3, Ooty . 
Automatic es 




















Mechanical mov 


Dixon 
Venderbush 


Potter 


Milling machine, 
Palmre 


Mixing machine, 
pepemwer 


Nail plate hi 


—— F. Strattner 
Mush, making, C, 


sere eeeeee 


hlage: 
Measuring ‘increment, 


emen 
Mechanical movement, 
Mechanical aoe reciprocating, 


4. 


Metallic cyanids, making, Vo 
neg objective holder, 


Ande: 


S 


Nail or spike driver, Harriman & Peike 
ft 


J. 


M: 
Measuring machine, area, H. 


M. baee 
D. A. Snes 


Metals from sulad ‘sive, ‘sopatsiing, 0.” V. 


ht & Frank. 


~L 


Becker 
Mine een safety device “tet cable, A. 


Mining poten WK dipper, B. 8S. Bennett... 
18801 








B. Gardiner 
—— protector, 
Neckwear holder, 


On cup, V. 
Ore concentrator, 
Ore washer, A. E 
Organ, folding, 
Oven, bake, C. F. 
Packing and disp! 


Packing, turbine 
Paint composition, 
Painter's palette t 


Pavement, Cc. H. 
Paving material, 
asphalt, 

Pen feeder bar, 


evice for, 


Picture frames, 


Projectiles, 
eted steel, A. 
Propeller, boat, H. 


Norrie 
Quilling machine, 


Rack. See 


Rail chair, 


Rail joint, D. O. 








Neckband stretcher, 
Hi. 


‘eeding 
Nea ay ig hn 
Pp. 

1 
Nut lock, Robertson & Haneke .. 


Royle 
A. 


J. 


i. 


A. 


Diet 


lay 


yOX, 


Paper drying machine, 


aase 
Helmeke 
Propelling mechanism, 


ae 
Packing, shaft liquid seal, C. 
shaft, 
WwW. A. 


fountain, J. 
Photographic ye oe holders, light excluding 


Picture frame, 8. 8. Gardner . 
foldable blank for’ 
er 


Protractor tape, G. L 
Pump, duplex steam, C. 
Pump, oll, W. B. asc 
Pumps, 

well, 


Punching or shearing machine, 


Puree and vegetable forcer, T. M 


a. 


H, Stebbins.. 775,944, 
Stebbins . 


“white sstosssaeet 
ataieresnezes 
L. Cook .... 
C. A. Backstrom... 


ete., apparatus for beating 
Whine 


L. Sehnell. 


rowne 


Pasheesante Soseaey apparatus, Stark 


BE. A. Pimmer .ccccsccscccsess 
Piling construction, 
ford GOR seccccasces eose 
Piling, metallic gt Gifford *g - 
Piling, sheet, Sage & Gifford .... . 
Pin catch, D. M. Watkins ° 
Pipe wrench, G. W. iller . eee 
ne Bom ores cutting machine, 8, 
000650600 sneer cpesetescecess eoees 776,476 
ving. tiulttpie attachment, H. Hubbell.... 
—— le patch apparatus, C. F. Stod 
Pedseccdntatcrdonbopscecesages . 775,049 
Power” 5 BT device, frictional, Lar- 

& BarGle .cccccccccocccccscccoces 6,027 
Power. transmitting device, J. H. Baker.. 776,288 
Print, safety composite color, F. E. Ives.. 776,470 
oa inking and damping roller, A. W. 

COR 066s bose 06 0c06encccccessee6ees ‘6,000 
Printer's register hook, J. Kyle ........- 776,248 
Printing machine, duplex stencil, B. A 

BOOM cccccccccscccivecccesceceesooecs 776, 
Printing machine, rotary, A. Sauvee...... 776,263 


gootectes small caliber jack- 


Masc 
standing valve for oll or artesian 
. &. Beers 


J. TOME... ssccccces 


Radiator air valve, 
Rai F. M. Annis 
Ward 


Rail joint, J. H. Allen .. 


Rabble arm and rake, Repath & Marcy.. 
Display rack. 
F. 


Leuthesser... 















Rail splice, 8. Wallwork 6, 
Railway rail connection, Genge & Conner. 776,176 
Railway rails to railway ties, clamp for 

connecting, P. aga Sdsensassecs 9estees 6,3 
Rallway safety sto; B. x. Rowell...... 776,146 
Railway , 8. D. Cushbin £ eweens rigs 6, 
Railway signa system, electric, 

Born Sipene ee bebasenies 0.00.00 0700entehe 76,214 
Railway system, electrical, W. J. Alexander 776,371 
Railway tie, T. McCormick. ....+.+++«+ 776, 
Railway tle, J. SO etnias edd can sardneee 776,306 
Railway track, D. J. TOW ccccccccce 776, 
Railway track layer, E. 8. Johnson...... 775, 
Railways, staff system and apparatus for 

controlling traffic on single line, B. 

Sm es “hoe ebb ese assay apoese bh 776,207 | 
Ratchet e. wl mechanism, rry | 
Pm phediednges ssh tobesegcoedes 776,219 | 

Razor ol Ga. C. — eeccece sastaaps 776,218 | 
ee of riame glass, 0. y- | 

BE oy Srecrcesi tear tiwsucecapboat 776,079 | 
Rein EN, W. T. Jarboe ...ccccsccccecs bed 
Rendering or reducing apparatus, EB. R. 

DENGUE. vcs dcvecvedeadedacécrccnveeceds 76, 227 | 
Revolving stand, C. B. Gehrken ........+ 776,232 
Rheostat, W. Christemsen............++-+ 776, 454 | 
Ribbon into lace, machine for inserting, | 

Bergeron & Charlette ........+.-+++00. 776,379 | 
Riveting mechanism, Carney & Gorton. ++ 776,110) 
Road roller scraper, E. Townsend. 76,¢ | 
Roads to allay Aust, treating, H. B. An- ; 

OTBON oe ccc sersccccccccsesessesecesess 775,908 
Roll corrugating machine attachment for | 

automatically setting the rolls, D. 8. | 

Anthony ....-.ss-seseees 776,212 | 
Roof sheathing, T. F. Odell 76, 198 | 
Rotary engine, C. F. Heinze 776,058 | 
Rotary engine, J. A. 8. Bec’ ke 776,376 
Rotary engine, I. Severance 776,431 
Rotary engine, J. Thode ......++++s++0+ 76,438 
Rotary motor, C. 0. Deutsch ANB cesececs 776,387 
Rotary steam engine, ¥. J. Mulligan.... 775,084 
Rubber from vulcanized — waste, re- 

claiming, W. A. Koneman .........-- 776, 187 
Rule and angle finder, J. 7 ‘Traut che Sas 775,961 
Seck holder, A. H. Beckman ......-- 775,962 
Sample case, folding, H. Braen.........- 776,451 
Sample case, folding, T. Clements.......- 776,457 
Saw, crosscut table, W. A. semaggemnvnee de 775,916 
Saw gumming and sharpening mac ne, 

combined, M. W. Pangburn .......- . 776,255 
Saw lubricator, hand, EB. Young .......- 776,448 
Saw set and gage, combined, O. “Ohison. -.. 176,204 
Saw tables, adjustable stop for band, 

T. Towsley .......cceceerswenrersesens 776,272 
Seale recording attachment, C. Sonnichsen 776,364 
Scale eee ng device, weighing, J. H 

COrths ccc ceccccccvccsvccscesese peas yea 
Scenery Seiananen, theatrical, J. R. Clancy & 
Scraper, wheeled, H. N. & G. N. Baker.. 776,165 

Screening apparatus, 8. R. Still......-+- «+ 776,200 
Seal, bottle, etc.. G. H. Gillette..... eveee 190,017 
Seal for sheet metal vessels, M. Mauran... 775,988 
Seue-contertng plas e, J. eate oseseecdoeve 776,927 
Separator separator. 

Separater leveling ng Ba ms A. B. Feiring.. 776,016 ' 
Separator liner, centrifugal, P. A. M. Arn- 
douebadanseedegs ureegusepetaewe % 776,102 
ne cloth clam buttonhole, 

Swe wo POM ony e+ess cS qudavevaewene 776,347 
Sewing machine, shoe, W. E. Lombard .... 776,407 
Sewing machine throat plate support, F. 

LL. Whitney ....00-cecerceeseecees nesses 776,370 
Shade locking device, curtain, J. B. Fisher 776,048 
Shade or blind dust guard, window, J. C. | 

Babe cecccccscceerceeceececcsseses «+ 776,043 | 





H. 


Metal grinding or polishing machine, KE. 


Patter- 



















77 

776,401 
776,174 
776,156 


776,145 
775, god 


775,934 | 
776,104 














FOR THE HOLIDAYS 


ecAmerican Estates 
and Gardens 


11x.13% inches. Illuminated Cover and 
340 Pages. Price, $10.00. 





4to. 
275 Illustrations. 





By BARR FERREE 


Editor of Scientific American Building Monthly, Corresponding Member 
of the American Institute of Architects and of the Royal 
Institute of British Architects 











776,009 
776,428 
776,201 














SUMPTUOUS ‘book dealing with some of the most sta houses 
and ao gardens in America. The illustrations are in nearly 
all cases e from original photographs, and are beautifully printed 

on double coated paper. Attractively bound. This book will e one of 

the most salable holiday books of the season, and will fill the wants of those 
who desire to purchase a luxurious book on our American homes. An illus- 


trated prospectus mailed free on request. 
CMUNN & COMPANY 


Subscription Dept. 0.0. 


« ganuie ae oh 337 Broadway, New York 

















Blasting? = 


Jee 


“ftey make 
STAR ELECTRIO 10. PURE works 
Witkesbarre, Ps. 


— 




















NOT_FOR_ FARMERS ONLY 








The Leading Journal of Agriculture 


and positively 


The ONLY Agricultural NEWSpaper 


but also 


The one weekly devoted to country life which no suburban resident 
and no city owner of a country place can afford to be without 








Subscription, $1.50 Four Months’ Trial, 50c. “GWiitywiiae 


SPECIMEN COPIES FREE jimi iar” 
LUTHER TUCKER @ SON, Albany, N. ¥ 
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Williams’ 
Shaving 
Stick 
signifies—Perfect ion, 


Williams Shaving Sticks, Shaving | 
Tablets, Toilet Waters, Talcum 
Powder, Jersey Cream Toilet 
Soap, etc., sold everywhere 
Write for booklet ** How to Shave” 
THE J. B. WILLIAMS Co, 
Grastowsuer, Conn, 


DEAL STEAM STAMP 


Operated by steam or compressed 
air— Witness realized in its Form. 
Rapid success when used with 
suitable concentrating table. Ca- 




















Sehblegelmileh 
Sheet feed or separator, C. 4. 
BORD cr tevcscacesucce 
Ships at sea, appliance for 
supplies te and from, G. Leuve 
Shoe polisher, W. T. Crili A 
Sign, display. J. Ward 
Signaling system, Wireless, 


. HM. Setsler 
* Davis & Pugh .... ‘ 
fe Alter for, W, A. Prichard. 








Sliines, r 

Svatch block, J. J as 

Sadding gumqeenion and paaking same, BE. 
A. Kanet 


Seldering mac hine, « “an, ‘O. J. Johnson... 
Solderis machines or for other purposes, 
feed mechaniem for can, 0. 


Solid and fuid fuel furnace, ©. A. Gifford 

Sound oe ing «apparatus, mechanism 
for nging the reproducer pins of, 
I. Sehmurkin , : caves 9 

Sound reproducing inetruments, born for, 
Fr. 8. Kinney .... ‘ ied 

Spark arrester, A. J. Haebler ... ss 

Spear, automatic rope, M. J. Riggs. 

Spigot, ©. A. Gildemeyer on 

Spindies, bebbin clutch for rotatable, C. 
OS rs 

Spindies, bobbin clutching means for rotata 

w. . Alien 

Spindles, hobbin clutching means for spin- 

ning, (. EB. Metcalf 


Bpinuing and doubling fram self 


contained, Il. Meyuell 


apiodle 





pacity fully ad d to pr 
carried, character of ore, size of 
screen mesh. The figures of con- 
temporary mining will show no 
result equal in value to that ob- 
tained by thts apparatus. 

THE IDEAL COMPANY 
440 Ellicott Square, Buffalo, N.Y. 












Burning Money! 


Running a oatier without a 
Dean Boiler Tube Cleaner 





the Holler 


weer tig Brn Ts ng Only eedna of remov- 
fo oes Meme 
wm, “% PIERCE UO. 
319 Washington Street. Baffkic, N. Y. 
BOW ae MAKE AN ELECTRICAL 


os oF ema Use.—The bay 4 of ie volt 
yiany amateur mate's te ‘versed in t 


Pd. eryrecenc 
sok oa Se price, 
ve sale by MUNY & Co.. ald, 





way, New iee'y LK Cc io 





or by any any 


Everything for the iain 


Auto Fur Coats, - - $20.00 up 

» Auto Rubber Coats, - 6.00 up 
Auto Cravanette Clothing. 
Yankee Spark Plugs, - - 
Yankee Electrical Cut-Out 
Switches, - - - --- kL 


Big Free Catalog 
E. J. WILLIS CO., 2 Park Place, N. Y. 


Do You Use Chucks ? 


If so our catalogue will interest 
you. Sent free. New styles, 
New sizes. Liberal discounts, 


2.00 





THE 
Chucks Exclusively 


CUSHMAN CHUCK WORKS 
Hartford, Conn. 








IMPORTANT. 


THE 
FOUR-TRACK 
NEWS 


The Popular Illustrated 
Magazine of Travel and 
Education 


From 130 to 160 pages each issue, 


Spinning and winding machine, yarn, A. J. 
1 


A . A. Foulds 776, 12s, 

Spinning frame seavenger rr oli support, C 

urray . . . 

Spinning spindle, G. O. Draper 776, 1 21 . 
Spool or the like, W. A. Smith.. 


Stacker for threshing machines. 
straw, R. & T. B. Christie 
Stamp mill, D. I. Whiteside 
Stamp mill, ore, P. N. Nissen 
Steam cylinder, J. P. Finley 
Steam trap, C. E. Squires 


pheumia tle 


Stencil sheets, plate for making. G. I 
Herrick ‘ : ‘ 

Stirrer and tongs, combined 4 Kall 
strom 


Store service apparatus, FE. ¢ Gipe 

Stove, of], W. P. Harrison 

Stove, portable, E 7 

Stretcher, J. Ferrin 

Surgical bandage and material for 
mame, R. Roblischek 


Stevenson 


Ventilating apparatus, waty, 
GEE cuate yen deces 
Vertebral stretcher, 8. M. ‘Langworthy 06es 





every one of which is of human in- 
terest. 

Subscriptions for 1905 only will be 
received until December 31st, 1904, 
at 50 cents per year; to foreign 
countries $1.00, 

After January Ist, 1905, the sub- 
scription price will be $1.00; to for- 
eign countries $1.50; at newsstands 
ten cents per copy, 
SUBSCRIBE NOW 
and take advantage of this extraor- 
dinarily low rate. 


GEO. H. DANIELS, Publisher 
7 Eueot 42d Si.. New York 
| Bea No. 26 














Violin wrist brace, J. W. Smith........ 

Wey. Go. a SE wesc vnsesccceccece 

Wagon, lumber, C. G. Streich . 

Wagon or car, dumping, B Loens— on 

Wagon, peanut and combination, C. W. 
Reout ose 

Wagon reach, J. T. © rampton e 

Wagon, roll off lamber, C. G. Streich .. 

Wagon train, A Koppel 

Washing machine gearing, Cammack & 
Schoonover . ee eSrecce 

Water closet, P. J. Madden ............ 


Water sealing trap. L. A. Cornelius.... 
> 






Water stage recorder, automatic, J. If 
ries oe seccsasececceece 5 
Water wheel, ‘impact S Selden ° . 
Waterproof coat, A. R. Underdown. ee ly 
Watecprenting sheeting, A. Gross . “s6 x 
Weather strip for doors, T. H. Duncombe 776,226 
Well tube strainer, W. EB. Harmon....... 776,392 
Wheel. See Vehicle wheel 
Wheel boiling device, ©. J. Shellenberger. 776,268 
Wheels, removable runner for carriage or 
Wagon, C. H. Garrison, et al.......... 776, 
Wheelbarrow tray, C. Rockwood....... 776,088 
— molding apparatus, N. C. Cam- 
paisheePews cuee sees TT6,172 
Windmitt, E. = Goald 776,019 
im 776,177 
Eg. ee ee 776, 
Window. metailte te aliiog, c. 775,915 
R. Krause..... 776,072 
ime Bentag . 775,936 


Sharpening machine, disk, KR. M. Ham 


Shears for cutting T or other angle iron, : 
R. . 776,001, 776,002 
Harris, re- 


t a aeADRETS 


Mandelstam & 


-» 716, 
‘ Hog 
, Helos 


J. Johnson 776,330 


. 776,354 


making 





. T75,907 
. 776,405 








776,275 
‘ietdnenninn. ~» T76,080 





—— 2s 


775,981 
776,301 
Heats 


- oe 






776,246 
776,473 







776,063 







776,070 






776,410 






776,120 

























Scientific American 


DECEMBER 10, 1904, : 








Here are some of the good things it will contain :— 


An article on Irrigation in Colorado describes the striking work 
done by the Government in converting arid expanse into a land of 
plenty. Some of the pictures portray the region as it appeared before 
water was turned on—a dreary, arid desert ; others show the same 
country after irrigation, and exhibit it in all its luxuriant fertility. 


Emile Guarini tells how the French make champagnes, a process 
which is scientific, because it is based upon the expert application 
of the principles of fermentation. 

A very complete article on the Bertillon system of identifying 
criminals forms one of the features of the issue. 
written after a very careful study of the methods employed by the 
Police Department of the City of New York, and is illustrated by 
photographs that were especially taken for the SCIENTIFIC AMERICAN. 


In the States of the Middle West farms may be found that are 
not measured by acres, but by square miles, 
of an area so vast in extent, exceptional mechanical devices must 
These are described in a very interesting article that 
is fully illustrated. The means in question consist of traction en- 
gines of enormous power that do the work of many horses and men. 
How the traction engines are used for other purposes than those of 


be employed. 


farming is also told. 


A German eye specialist has succeeded in devising a wonderfully 
ingenious camera that shows just what the interior of the human eye 
looks like, and renders it possible to detect disorders. 
accompany an article on this subject and show the appearance of 
the human eye from the inside. 


A Frenchman named Gasparis has invented an instrument that 
for the study of insects. 
instrument he has succeded in making very striking pictures that 
the life of some of our more common insects. 
pictures, which show the creatures highly magnified, are published 
in the Christmas number, together with an article. 


A splendid longitudinal section of a battleship is published, 
which shows every detail inside and out. 
and the mechanical appliances that go to make up a modern fighting 
vessel are carefully enumerated in the article, and indicated in the 


he calls a ‘* bioscope "’ 


illustrate 


illustration. 


A clear and simply worded article on radium is another feature. 
The article is designed to tell the layman how the physicist con- 
ducts his experiments with the most precious substance in the world. 


The great power plant which Mr. Yerkes has erected in London 
is carefully described by a London contributor and painstakingly 


illustrated. 


Archzeologists will read with interest a highly instructive article 
on some curious Roman remains found in Northern Africa. 


To be obtained from Newsdealers or from 


MUNN & CO., 361 Broadway, New York 


Christmas Number 


Scientific 


in two colors. 


more than twice as large as the regular 
edition of the SCIENTIFIC AMERICAN, 





The article is illustrated. 



















THE 














American | 


Dear 17 7, 1904 


It will have a special cover, printed 


It will contain 36 pages and will be 


Its price is only TEN CENTS. 


The article was 


To gather in the crops 


Pictures 


By means of this 


These 


The various compartments 


——, 








Switch key, f. KR. MeBerty 
Syringe needies, metallic package for, R 

y. Jobneon 776,402 | 
Table and desk, combination, N. W. Se 

lander 776,355 
Tableware, service, ©. Snyder 776,363 | Fi 
Talking machine arm, H. FE. Morgan 776,104 | FF 
Talking machine hollow sound conveying | 

tube, J. Jetter 776,183 | 
Telegraph key, K. M. Wook 776, 160 | 
Telegraphic transmitting tape perforator, | 

. Delany . 76,119 
Telephone eall teller, H. M. Hil -. 775,921 
Telephone exchange system. FE. H. Smythe 776,435 
Telephone exchanges, multiple ones 

for, M. G. Kellogg 76,067, 776,068 
Tele pine line service meter, ( E. Serib 

776,429 
Telephone sanitary rotating diaphragm, 8 

Churchill-Otton 776,112 
Telephone system and apparatus therefor, 

Vv. ¢. Runge 776,000 
Telephone talking circuits, device for con 

necting and disconnecting A L, 

Brinckle 776,290 
Tennis marker, G. Jakob 776,329 | 
Theater chair, HU. Blanchard 7 
Thresher, pea or bean, J. Sitter 
Ticket, ralilway, W. H. Barnes . | 
Ticket, ratiway, 0. 8. Travis | 
Tie plate, B. S&S. Wasson | 
Tile, brick, ete... 8. Veyon 
Tire, W. C. Stokes .. 

Tire infleting pump, 8. EB. Spencer 
Tire rim, ©. G. Fawkes O47 
Toaster, broiler, etce., M. J. Widenbofer.. 776,283 
Tobaceo stripping machine, F. G. Franken 

‘ ; 776,018 
Tongue support, H. W. Hartwig 776,321 
Tool holder. adjustable Mathieu & Pullan. 776,250 
Toothpick, ,. Rarnes 6,008 
Toy, mechanical, C. W. Taft 775,950 
Toy torpedo exploder, 8. T. Hutchinson 775,974 
Train order protector and signal lock, 

Draper & Roy ? 776,120 
Transfer pad, A. G. Porter 776,421 } 
Transformer, W. L. Waters ..... 776,001 | 
Trap. See Insect trap 
Tree coupling, E. 0 Retgeen. 775,922 | # 
Trolley, W. A. Holland 776,064 
Trolley guard, J. B. Short. 775,908 | 
Trock, BE. Peckham . 776,030 | & 
Truck bolster support, car, J. Green 776,235 
Track driving mechanism, J. MeMyle 776,080 | # 
Track, electric car, W. Dalton... 776,308, 776,304 
Truck transom, car, ( T. Westlake.. 776,28) 
Tube or flue cleaner, J. J. Byers.. 776,452 
Tafting machine, cushion, Grosjean «& 

Ebrmantraut ‘ 776,085 
Typewriter cushion, BE. V. Mendenhall 776,251 
Typewriting machin I. Felbel T76,.017 
Typewriting machine, W. J. Barron 776,108 
Typewriting machine, L. R. Roberts . 776,250) # 
Typewriting machine tabulating mechanism, 

Jarvis ae 775,925 
Umbrella, €. G Rogers. J suns . 776,; 
Umbretia protector, A. Hanson .......... 776,241 
Valve, SN) Bacenbececdbkceenn.s chia 5, 

Vapor burner, A. Gateau .. pusetnes cage 6,231 | & 
Vehicle controller, electrical, H. H. Cutler 776,220) ff 
Vehicle, foot propelled, W. J. Shields .... 776,367 
Vehicle motor and frame therefor, N. T. 

Harrington .... 776,028 | 
Vehicle running gear, J. F Murphy. .. 776,078 
Vehicle seat earings rail fastener, F. H. 

iker ... : ; 776,306 
Vehicle spring, 'N "Halvorsen . 776,021 
Vehicle steering gear and motor “controlling 

mechanism, motor, C. Schmidt ........ 775,901 
Vehicle wheel, Ring & Cooper .......... 776,300 
Vehicle wheel, EB. Gates ......0.secceees 


776,148 
. 776,468 
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Reliability 


In the British Reliability Trials 
August 2 and 3, on the Thames River, the 


FAY & BOWEN MOTOR 
was the on/y machine in its 
class to obtain he total of 100 
marksfor RELIABILITY, 
running the two days of 
trial withouc a stop. 

No crank or handle is used 





our iitusthased cata- 
logue of reliable motora and bandsome 
motor boats. 

wax & A Rows” ES ney ce, 


80 Lake - ¥., C.8. A, 











long columas by using 


THE LOCKE ADDER. - 


to save your 
Brain. 


The HOW and WHY of Tlectricity 


By mgs ates TRIPLER CHILD 





A book that al mag send with understanding. The 
story of 5 net oe st sripped of of = uise and written for 
those who wish to learn. 1, postage prepaid 


New York Sun: “We howe “nothing that gives so 

mach real help in so short a space.” 

Published “? Br meth cong: REVIEW PUB. CO. 
Park Rew, New York 

Sens ened the Blectrical Reviow PREB. ¥ requested | 


ELECTRIC LAUNCH MOTOR. — THE 


of unusual simplicity | 

of construction, which ly be it by an amateu 
1 cost. Py is intended for a boat of about 2% feet 

over all and 4 feet 6 inches beam, drawing 18 inches. an 
is capable of propelling sach graft at a speed of 7 miles 
per bour. [i with 21 See. Pr SCIENTIFIC 
AMERICAN SUPPLEMENT, No. i Price 10 cents by | 

his office. and from all ne 


mail, from t 


of all Makes 
Send for samples of writing, prices, = 

” catalogue. Machines shipped oe Gaent 
SEW YORK, CHICA 
146 Barclay St. 


KANSAS CITY, 
617 Wyandotte St. 
LOUIS, 


Go, 
124 La Salle St. 


BOSTON 
38 Bromfield St. 
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that Pord’s Weather Strip is different 


from all others, Its peculiar construction 

renders it absolutely air-tight. It is made 
entirely of Southern pine, treated with oil, 
and will neither wear out nor rust out. It is 
inexpensive and easily applied to all doors 
and windows. Will not warp, shrink or bind. 
Send for FREE sample and prices. 

Agents Wanted Everywhere 


CHARLES J. FORD 
Ne. 225 Senier Building, Holyoke, Mass. 
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Automatic 
Hand Winder 


croduced. 
the finest wire. Perfect adaptability for care or 











work with mandrel in vise or lathe. Made in two or 
i, ,» germ aay CAs Mo, 2, cnpenty fo 3-16, 


THE BEST TOOL CO., 78 Sherman St., Boston, Mass, 


50 Years 
Experience 








Trade Marks, 
Designs, 
Copyrights, Eto. 
wapcheem oy a sketch and desert 
qu mick ascertain our opinion free w 
Invention is probably Restabio ‘Cousmpunion- 
tions strictly confidertial. Handbeok on cents 
sent free. Oldest -——— for seen 
Patents taxen through M 
Special Notice, without charge, int 


‘Scientific American 


handsomely illustrated weekly. Largest ci 
culation of any scientific jowee, Terms, $3 a 
: four months, $1 Sold by all newsdealers 


MUNN & & CO. seipagnn wer NewYork 


Office GF St. 
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Hoke 


eee eee eee eee reeeeee 
rench attachment, A. wai. het” o 

“ re i ag’ is oSition es 0 
material in a moist condi uc- 
ron soe 776,474 
Furst coccccccesscsees TI6,190 





ing, 
Yoke ring, “neck, P. 
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DESIGNS. 

| Bost, power, C. F. Herreshoff, 2d ........ 

} Cabinet, H. C. Gowran csccccsecesseesees 
Stove, H. W. Beattle ...s-eeceess eeececes 


TRADE MARKS, 


Antiseptic for certain named diseases, James 
Chemical Seen ee ang PObee ees heesesne 
Baking powder, H. C. Beckett 
Barometers, Short & Mason 
Beer, ale, malt, extract, and malt 
Milwaukee-Waukesha Brewing Co. 














| Remedy for la erippe ‘and colds, H. B. 
Voorhees PEPE EET BAO. 43,778 
Remedy for malaria, J. Dannelly be ehan 43,777 
—— boots and shoes, W. F. Mayo & 
cnepacclswege 43,757 
| Sad ‘ia polishing compounds, C. Heinrich. 43,782 


Cards, playing, C. M. Clark Publishing 
Cigarettes and tebacco therefor, H. 

BEORGSS ncn on cdictuesadsegevtseesctéss 
Clocks, New Haven Clock Co. ............ 
Clothing, certain named, Klein, Macht Bros. 

SON on dit or ves cevevegéacernar 43,762 

Coffee in the raw bean, Veth perpen - 43,768 

Collars, F. H. Norris .......00+05 763, 43,764 

Engines, thermal, H. de Buren .......... 43,790 

| Fabrics, woven cotton pile, A. Louls...... 43,759 

Flour, wheat, Gregory Cook & Co........ 45,767 
Flush tanks, closets, and basins, Coyne & 

SE  eeata dies 0406 bocuse tiated wakie 43,795 
Glass vessels for table use, McKee-Jeannette 

NEE NOUN) das Sonerisdcnpécth cates 43,792 
Gravers, their handles and belongings, E. 

F. Bowman's Sons ..........65++5 Sees 43,787 
Hair growers and preservers, C. Hetnrich.. 43,781 
Insulating smippeeey Imperial Varni 

orks SS Sa I ER 
— holders, miners’, Latimore Mfg. 

He LG! ndidaets etek cctnaeeee. ae 

Le econ, ei MNS 0s so sick ca dpa cetanee — 
Lotions, creams, and powde rs, skin, Ber- 

zinski & Richter .. PR ‘ian 
Medicines for certain named diseases, F. 

Comar & File & Cle ......... 43,775 
Pottery, hand decorated under glazed art, 

Roseville Pottery Co. ..........- 43,7938 


Remedies for skin diseases, 
Pharmacal Co. 


liquid, She nda i 
43,776 


een cloth, window, Western Shade Cloth 





Loabcsiape dicen stbde hase sc piekés 43,765 

Shirts. ‘and drawers, H. H. Sanders . 43,760 
Shoes, boys’ and girls’ leather, canvas, and 

cloth, Brown Shee Company 43,758 

Soap, toilet, F. G. Burke 43,706 
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MODEL AND EXPERIMENTAL WORK. 
Electrical and Mechanica! Instruments. “mal! Mach'y. 
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EDWARD KLEINSCHMIDT, 82 W. Broadway, New York 
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Electrical Engineering 
and Experimental Work of Every Bes: ription . 
brompely "Our fae "Sur factory is ofelonea 
on. RF. stateery $1 %. Cn 


A MONEY MAKER 
Blocks 





PETTYJ 


1815 N, Ist Street, ~ 


Haute, Ing 

































Tea, H. C. Beckett ....... 43,770 
Tobacco, chewing, B. Payn's 

Sh: Kabwehd ouscdes toed voéneo eke 43,774 
Valves, Crane & Backus .........6.+0-0005 43,704 
| Varnishes, color, F. 0. Pierce Co. 43,783 
Watches, clocks, and parts the reof, 

WEEE Ge DID.. he ecunsacendgcdocesosscdece 43,786 
Waterproof outer garments, certain named, 

M. Lindsay Rubber Co. ccsecesesess 43,761 

LABELS 
“Baltimore's Pride—Pure Rye,” for whisky, 

Peter Mueller Wine & Liquor Co...... 11,62 
“Bromo Ferrum Compound,’’ for medicine, 

Thomas & Gilmore ...4.+++-+-+eseees 11,641 
| “Champagne Velvet,’ for bottled beer, 
| Terre Haute Brewing Co... ‘ ~+» 11,688 
“Cognac de Charente,"’ for cognac, "Peter | 

Mueller Wine & ‘Liquor OD. 00.0 ctccvece 11,633 
“College Arms,"’ for cigars, Cole Litho- | 

ME: TG. ov ce tab pices tcsecntenae 11,624 
“Curvette Skirt Braid,’’ for skirt braid, i 

d. f Se OND cove vrcocctecccovsesesie 11,647 
*“Dentodyne,"’ for medicine Dentodyne | 

PO > wonestase dah sreccoensedkeeee ets 11,642 
oe Lotion,’’ for lotion, Dermal Lotion 

PTT ITT TTT 11,6438 
“Diamond Star Rye Whiskey,”’ for whisky, 

Peter Mueller Wine & Liquor Co...... 11,627 
“Dr. Price's Ice Cream Sugar,”’ for a des- 

i sert, Price Flavoring Extract Co. ..... 11,620 
“Elixir Bar-Lithite,"’ for proprietary medi- 

/ cine, Bar Lithite Co. .........ee0eeee 11,639 | 
“Genuine Holland Tip Top Gin,’ for gin, | 

Peter Mueller Wine & Liquor Co...... 11,634 
“Golden Roed,”’ for candy, Gillen & Boney. 11,622 
“King of rerciapsasedl for flour, Empire Mills i 

Co. Rcesdinpaersisects Gipeterrebanes 11,619 | 
‘Montrose,’ 4 for wine, Peter Mueller Wine 

& L ral MPG “ib acneedi'ctagseseecceness 11,635 
“0. B. Nelson Sour Mash Whiskey,’’ for 

whisky, Peter Mueller Wine & Liquor 

6 ERTL rere TS Cr TTT TT. eT TY 11,690 
“Prairie Rose,” for. candy, ‘Gillen & Boney 11,621 
“Premium Getreide-Kummel,’’ for kummel, 

Peter Mueller Wine & Liquor Co...... 11,636 
“Red Fox Rye Whiskey.’’ for whisky, Peter 

Mueller Wine & Liquor Co.......«+e5+ 11,631 
| “Royal Crown Stomach Bitters,’’ for bit- 

ters, Peter Mueller Wine & Liquor Co.. 11,637 
“Ruxmoore Pure Rye—Maryland’s Pride,” 

for whisky, Peter Mueller Wine & 

Liquor Co. e in takectesnbasetcokan 11,628 
“San Souci, The Leader,” for cigars, B. 

Se Renae ts ncckncewl aa 
“Scalpine,’’ for hair tonic, ae J. Bilello .. 11,644) 
“Sing-Genseng,’’ for tonics, G. L. Wilson. 11,040 
*“Sunrays Baltimore Rye,”’’ for rve whisty, 

Pederson Mercantile Co. ...+-+++-+«++> 11,626 
“Suwanee Pure Rye Whiskey,’ for whisky, 

Pe ter Mueller Wine & Liquor Co..... 11,682 

“Velo,"’ for massage machines, H. P. 

Biameim CO. occ cccccccce cvccdtesense 11,645 
“White Band,’’ for cigars, Schmidt & Co. 11,623 
“Yan-Kee,” for eye shades, H. M. Tiles- 

WS cede cucctagccddeteent bénbcaepe eos 11,0646 

PRINTS. 
| “Cafe du Monde,’ for coffee, D. H. Hoff- 
' Nols. cou pied eabcesdenns cavakeeens 1,152 | 
“Important Facts About Longevity,’’ for | 
milk food, P. D. Spironm........+sess++ 1,151 





‘address Munn & Co., 


| operate a sewing machine. 
| this machine should not exceed five dollars. See.ScrENn- 








A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 186%, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further ‘particulars 

361 Broadway, New York 





ELECTRIC SEWING MACHINE MO. 
tor.— The instructions and numerous !/lustrations of de- 
tails contained in this article wil! enable any mechanic 
of average ability to build an efficient motor that will 
The cost of materials for 


TIFIC AMERICAN SUPPLEMENT, No. 1210. Price 














and they are more reliable than those published 
in any other book - they are operative. Weights 
and measures occupy @ section of 
the book, and are indispensable for purposes of 
reference. Sixty years of experience alone 
have made it porsible for the publishers of the 
Scientific American to present to the pur- 
chasers of this book a remarkable aggregation 
of information. The very wide range of topics 
covered in the ‘‘ Scientific American Reference 
Book "’ may be inferred by examining the table 
of contents, sent free on request. Remit $1.50 and 
the book will be promptly mailed. Send to. day. 


























cents ponte mail, from this office and from all newsdealers. 


alt Sauer —ae engines; 





MUNN @ CO. 
Scientific American Office, 361 Broadway, N. Y. 





























aan Sonewa 
3mos.] SUBIER’S POPULAR ELECTRICIAN. 3 sie 
1c, | 4 monty maver. “scene toesecoul® mneciiclas, Bope'es yun Maia t $1.00 
FOR THE HOLIDAYS 
12mo, 516 pp., illustrated, 6 colored plates. Price $1.50 postpaid 
The result of the queries of three genera: 
tions of readers and correspondents is cryst- 
allized in this book, which has been in course 
of preparation for months. It is indispens- 
able to every family and business man. It 
deals with matters of interest to everybody. 
The beok contains 50,000 facts, and is much 
more complete and more exhaustive than 
anything of the kind which has ever been 
attempted. 
HE “ Scientific 
American Reter- 
ence Book’’ has Screrrme Ausarcaw Revenmnce Boon, 407 
been compiled 
atter gauging the known wants of thousands. a 5 f+ 
It has been revised by eminent statisticians. 
Information has been drawn from over one ton 
of Government reports alone, It is a book for 
everyday refererce - more useful then an en- A are 
because you will find what you 
want in an instant in a more condensed form. 
The chapter*relating to patents, trademarks hs) 
and copyrights is a thorough one and sims to 
give inventors proper legal aid. The chapter hae 
on manufactures dcals with most interesting yy +> 
figures, admirably presented fer reference. { 
The chapter dealing with Mechanical Movements 
contains nearly three hundred iliustrations, © £4) 
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Onpyrigtet, 1904, by Mune & Oo. 
MECHANICAL MOVEMENTS. 
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HAVE STOOD THE TEST OF TIME. Hanson & van | 
Ce., 


4 * 
“*The Perfected American Watch,’” an illustrated book of ad we Wiliatn ity 


W& 2S , 
interesting information about watches, free upon request. Chicasn i 
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Speed about twenty miles per hour. Wil ctimd all or- 


Caney Bret soe a AMERICAN WALTHAM WATCH COMPANY, € A a 
WALTHAM Cee yeseyt vases co. WALTHAM, MASS. \ ii to ‘ ‘ 
Dae Welham, Mass. ” : 
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GAS and GASOLINE 
For All Work. 


Porta’ Hows Pum 
ers, Sawing Guat Oarhes Bees - 
Send for Catalogue and Testimonials 
“tate Your Pewer Needs. 
CHARTER GAS ENGINE CO.. Box 148, STERLING, ILL. 





Sides ata Sete SHAE OMEE Tae Ba? 
MANUPA! IN 

The rea: > PY 0 shoes are the greatest sellers 
in the ‘port ts {7 ~, oF their excelient style, casy fittin 
and superior wearing alitios. If I could show you the dif- 

ce between the sh made in my factory and those of 

we we. the » binb-w -erade tanthors used, you wo@ld under- 

Jouglas $3.50 cost more to porke, router 


, etr sh: mit better, wear bar longer. 1 ~~ reater 
. y omnee 0-00 
t es for the year 4 ng Jule i. ih cite 
L. Donates tuarantees their value} stam ping his tame nite ce 
on the bottom k for it—take no substitut te. 
every where. 


Superior in Fit, Comfort and Wear. 


“have worn W. L. Douglas $5.50 shoes for the last toelve years with 


te ne Safes. obeshse sabiglection 1 find them gu 
y perior mm At, comfort and wear 
e. © ih to others a ay rem $5.00 to 
AGO SEALS Le Cos Chicago. 1 i Mi i Dept. hol , 0. 8. Int. Revenue, Richmond, Va. 


w. rs Doagies n pecs Cover Corona 2 Coltekin | ya 92,50 


W. L. DOUGLAS, Brockton, Mass. 

















PRINTING THAT BRINGS RESULTS PAYS YOU 


E attend to every detail of Writing, Illustrating. Printing and Binding Booklets. 
Inventors and m.nufadurers wishing to sell or exploit their patents can do it very 
effedively by good circulars and booklets. Estimates furnished. Send 8c. postage 

for samples and handsome souvenir engraving of St. Louis Exposition, 14x20. on 20x24 paper 
C. L. WRIGHT & CO., 132-4-6 West 14th Street, New York. 
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“Tithe, the’ most independent 
of all things” 
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’ J ve atches. 


GAND GAWS, JOINTERS, SAW TABLES, | Or <a “Ti a Th s 
BAND SAW BLADES — history of the watch, sent = upon eS to 


epeenneene : ELGIn NATIONAL WATCH Co., ELGIN, ILL 


Catalogue tells the rest 
i 
THE CHRISTMAS STORY” py lancom ‘slides 


ORESOENT MACHINE CO, 
Main Street, Leetonia, @., U. 
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Send for circular. 
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Skeleton Watch | UNDS4Y..LcHts” 


ne Wait fut fay the merit of 
fi. ohh won instant 
on eharevee pw 5 is gas and civili- 


i aoe: adjustment to any pressure, ec: 

Are you in doubt about a Christmas omy 2 Seen, Rie eeee..2kS “points 
present for that boy of yours? Buy Free jNustrated bock and full particulars 
our Skeleton Watch. He can look Can Be RSG On request. 

through it and see how Time is made. LINDSAY LIGHT COMPANY Dept. $ 


CHICAGO, V. S&S. A. 
wrens i Cables “ LINSLITE " Letber’s Code. 
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Automatic Ejector. Single Trigger. Highest Quality and Finish. We build also numerous a other grades to meet all requirements of service 
and price. Send for free quarterly containing full descriptions and other interesting matter for sportsmen. 


BAKER GUN AND FORGING COMPANY, 102 LIBERTY ST., BATAVIA, N. Y., U. S. A. 


PROGRESSIVE Vili a 


should own 
Unlimited comforts are provided on The 


: California _ 
Limited | 


Compartment Pullmans for those who 
seek seclusion: Observation Pullmans for 
those who wish to ey x the passing show; 
Buffet-smoking cars for those who enjoy 


club luxuries. 


Automatically Safe. 
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Paradox Gas Engine 


A TOY ENGINE RUN BY poppe a. 





Attach the > vibe the ordinary gas burner and 
light the gua. cost Tecmaien' on Bot exceed three cents 
for ten hours. ite for a toy only, but has much more power 








PARADOX GAS ENGINE co. 
@4 Asylum Street «- <+- hartford, Conn. 














yah a Smee Daily, Chicago to Los Angeles and * Frisco, 

mS ENETE & Wales KEROSENE through Southwest Land of Enchantment. 
ware pt ee FRGINE Santa Fe All the Way. 

i jhiicmatte, For pamphlet of the train ond FOSS ~~ oa General Passenger Office. 
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NOTICE TO 


MANUFACTURERS 


ploying a large number ‘angements are made for paying the same iu 

of men, recently said: small monthly payments dependent on the 

“One of my best men leaves ®mount the student can properly afford each 
me at Christmas totake a posi- month. 

tion with another concern as Stop just here and decide. Will I keep on 

electrical engineer year after year in an inferior position, unknown, 


A MANUFACTURER em- letter to you. The cost is reasonable and ar- 








Have you considered the advisability of refunding your floating indebted- at $2,000 a year.” and earning only the bare necessities of life? 
‘mess into the more permanent and convenient form of a serial bond issue ? That man received Or wiil I begin NOW to fit myself for a place 
a Christmas prese in life to which my brains and energy entitle 

We have for many years made a specialty of issuing serial bonds upon high that was worth hav- me, and which will command the respect of 
lass and actively operating manufacturing properties, well established, success- ing. men, of atetes, Ging me were power ants 
: fuland ably managed. The serial feature provides for the gradual retirement ie iB a gee retceassrende than sixty courses of instruc- 


he fitted himself for tion, covering not only engineering in all its 

branches but many other professions If you 

wish more information about any of these, 

simply mark on the list below what branches 

pondence course, studying during his spare you are most interested in, cut out the list and 

time. mail it to us at the address below. Do it now, 
In place of hours wasted in aimless wishing before v 2u turn this page. 


Refund Their Floating Indebtedness, sche rosarra ate ogre pi 
crease in salary obtained solely by his own | American School of Correspondence 
efforts. at Armour Institute of Technology 
Increase Their Working Capital, or Get ready for a Christmas present like this. Chicago, !l. 
You might easily do as well, and in time even terested in bg X nga, of po 
them. 


have Say Please 
better. Why do you not try ? information nasnaing 


of the debt in annual or semi annual amounts of such size that the payments 
| re easily met and yet gradually retire the indebtedness. It is becoming more 
and more the policy of large and successful concerns to 


this new position by 
means of a corres- 


Main Buliding, Armour Institute 
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. further 
Extend Their Plants YOU HAVE THE BRAINS; YOU HAVE 
THR TIME. oe ee 
Could you fill a better position than you now Electric ; "Fine" ond 
hold? Have you the necessary ability and The Bisarte Telegraph a. 
tn this manner, as it relieves them from the endless trouble of discounting notes, energy or are you held down by a lack of Bioctie Wiig. Sew Peheme 
: i Py : Sheet Metal Pattern Draft Architectural ‘ s 
end also protects them against the contingencies of the money market. training? Wecan supply this training if you at, Can enters’ Course. 
“ee desire it. Botler Makers’ Course Woolen and Worsted Mano- 
We handle ail the details of such issues and buy them outright. ieeniiasteshn eink tiadadees'el lenge comb Tool Makers Course ny 
‘We have lately loaned $3,650,000 in this manner to some of the best known panies are constantly on the lookout for men Corates Work Worn tnd Worsted Spier 5 
adic who ask and are worth large salaries. Cheap pa , a ENP ge . 
J in the 4 men are abundant and “$2.00 a day" positions Maries Raging. * 3 
» ‘We solicit and will give prompi attention to all correspondence on this are overcrowded, Benard Eagi es Sod Wot Fo 
Lack of money or family ties may prevent you Engineers’ Course, for Hi. [| Textile Chemistry and Dye 
going toa technical school, Here is where the | irsmes’s Course, for + [| Mechanical Drewing 
correspondence school steps in to help you Municipal Engineering — 
N bs 
You furnish the time; we bring the school to istrad Dehage Preparatory 
you, Sarees 











It iemot cat and dried. Every student is under 
the personal direction of instructors who are 
daily teaching in one of the best technical 
schools of the country. Hverything is made 9 f) saareas.........-..ccsesseesseseseseervereese one 
plain and easy as you goalong. What you do 
not understand is fully explained in a personal GD inochcsecgnenes ees ea ge onthe 
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